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MATEEIA MEDIOA 


Materia Medica is so wide a term that it is diffi- 
cult to define. It includes the following : 

(a) Materia Medica proper, sometimes 
called Pharmacognosy. This is the knowledge 
of the natural history, physical characters, and 
chemical properties of drugs. 

(b) Pharmacy. — This is the science and art 
of the preparation and combination of drugs, so 
as to render them fit for administration. 

(c) Pharmacology. — This is the scienco 
which treats of the actions of drugs on the body 
both in health and disease. A subdivision of 
it is Pharmacodynamics, which is the science 
of the physiological action of drugs in health. 
The science which studies the effects of doses 
large enough to endanger life is Toxicology. 

(ii) Therapeutics is the science and art of 
alleviating or curing disease. Many authors 
do not include this under the term Materia 
Medica. Therapeutics is either — 

(1) Rational, when we have sufficient 
knowledge of the disease and the phar- 
macological action of the remedy to know 
why it should be of benefit, e.ff. The use of 
digitalis for mitral disease. 
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(2) Empirical, when our Imowledge 
is insufEcionfc to tell us why tbe remedy 
is efficient, c.g. The use of salicylates for 
rheumatic fever. 

Therapeutics ought not to ho included in the 
term Materia Medica, for that treats only of drugs ; 
hut Therapeutics, properly speaking, is concerned 
with all means of allegation. 

General Therapeutics is a subdivision of Thera- 
peutics ; it is the science and art of alleviating dis- 
ease hy such remedies as are not drugs, c.g. diet, 
climate, haths, venesection, and cupping. In this 
work we shall consider only that part of Therapeutics 
which is concerned with drugs. 

A Pharmacopoeia is a hook published by some 
authorised body, generally constituted by law. This 
book describes most of the drugs in common use, 
and gives directions concerning the making of pre- 
parations from them. The pharmacopoeias and 
the authorities publishing them difler in different 
countries. The British Pharmacopoeia is published 
by the General Medical Council. The last edition 
appeared in 1914. As new drugs are discovered 
they are, if of sufficient use, included in new editions 
of the Pharmacopoeia. Everything contained in the 
Pharmacopoeia is said to be “ official.” The abbrevi- 
ation for “ British Pharmacopoeia ” is “ B. P.” 

The Council of the Pharmaceutical Society of 
Great Britain have published a valuable book, “ The 
British Pharmaceutical Codex,” containing many 
preparations not in the “British Pharmacopoeia.” 
Some are mentioned in this book. When prescribed, 
B. P. C. should be put in a bracket after them, 

I9IAT1ERIA MDEBICA PROPER. 

As much of this as the student need know will be 
mentioned under each drug. 
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PIIAKWIACY. 

Pharmacy is ror the most part carried out fay 
the manufacturing and dispensing chemist* The 
medical student shoiild, however, he acquainted with 
the simpler processes, as he may have to perform 
them. They are host learnt in the dispensary* Am 
elementary Imowledge of chemistry will enable him 
to understand most of the terms used in phti^macy, 
but the following should be noticed. 

Alkaloids are bodies having the follo^ving 
characteristics ; 

(1) They are the active nitrogenous principles of organic 
bodies. 

(2) They are compound ammonias ; that is to saVi one or 
more atoms of hydrogen in ammonia (NH,) arc replaced by 
various radicals. 

(3) They combine with acids to form crystallmo salts 
without the production of water. 

f4) They arc alkaline, turning red litmus paper blue. ^ 

(6) Very few are liquid, such as pilocarpine, coniine, nico- 
tine, sparteine, lobeline. Liquid alkaloids nearly always con- 
tain only carbon, hydrogen, and nitrogen. 

(0) The solid ones are colourless crystalline, and contain 
oxygen. 

f 7 ) They are sparingly soluble in water, readily so in alcohol. 

(8) The solutions of many are intensely bitter. 

(9) Most of them ai-e closely related to pyridine, and 
some may be synthetically prepared from pyridine bases. _ 

Names of alkaloids terminate in English in -inc (quinine), 
in Latin in -ina (quinina). Examples in B. P. : Atropine, 
Cocaine, Strychnine, &c. Except in the case of Aconitine, 
Atropine, Caffeine, Cocaine, Codeine, and StrychninOi salts of 
alkaloids, but not alkaloids themselves, are official. Morphine 
is, however, official in the Appendix to the Pharmacopoeia. 

Gliicosides are crystalline bodies which when 
acted upon by acids, or chemical ferments (ert^yj^ies), 
split up into sugar (nearly always glucose) and 
other substances (alcohols, aldehydes, phenols, &c.), 
diflferent in each case. 

Example in B. P. : Salicinum. Many varieties of tannic 
acid exist in plants as Glucosides. 
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Saponins arc a group of glucosicles forming a 
clear solution in -water, -n-hicli froths on shaking, and 
may bo used to emulsify oils and rosins. Senega 
contains a powerful saponin. 

Neutral Principles arc indifferent proximate crys- 
talline principles whoso chemical characters have not 
been determined. 

Example in B. P. : Aloinum. 

Fixed Oils are ethereal salts formed from the 
higher fatty acids and the trihydric alcohol glycerin, 
OaHft (0H)3. At ordinary temperatures they remain 
liquid. The usual fatty acids entering into the com- 
position of fixed oils arc oleic, palmitic, and stearic. 

Exantplo : Olive oil consists of n mixture of n combino- 
tion of oleic acid (G„H„Oj) with glyceryl (C,Hj) and palmitic 
acid (CisHj.O;) with glyceryl. Tliat is to say, ordinary olive 
oil is a mixture of two oils having the formulro C,Hj(C„H„ 0-)5 
and C,ni(C„.n„0,), respectively. When acted upon by 
caustic alkalies or metallic oxides fixed oils form soaps (olcatcs, 
palmitntos, or stearates of metals) and glycerin. This pro- 
cess is called saponification, 

e.g. 0,Hj(C„H„0j), + 3NaH0=3Na0,sH„0- + C,Hj(OH),. 

Ilnnl Sonp Glycerin 

Sodltiin OIcnto 

Fixed Oils are obtained from the fruits or seeds 
of plants, or from animal tissues, by expression or by 
boiling -with water and slamming off the melted oil. 
When pure they usually are yellow, and float on 
■water ; they cause a greasy mark on paper. They 
are called fixed because they cannot bo distilled 
without decomposition. They are soluble in ether 
or chloroform. 

Liquid fixed oils in B. P. are Olen Amj’gdnlro, Crotonis, 
Lini, Morrhuro, Olivra, Eioini. 

Fats are fixed oils which are solid at ordinary 
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temperatures; if extracted by expression suflicient 
heat to melt them must be used. 

Examples in B, P. : Oleum Tbcobroraatis, Adeps Pre- 
paratus. 

"Waxes are chiefly composed of fatty acids com- 
bined with monohydric alcohols homologous with 
methyl alcohol. 

Volatile or Essential Oils only resemble fixed 
oils in being soluble in the same media. They do 
not leave a greasy mark on paper. They are mostly 
inflammable, and lighter than water. They are 
highly aromatic, and sufficiently soluble in water 
to impart their odour and taste to it. Most are 
prepared by distillation — that is, by passing a current 
of steam through the substance from which they are 
extracted, the steam is condensed, and the oil either 
floats to the top or sinks to the bottom of the water. 
A few, as oil of lemon, are obtained by expression 
from a fruit. Their composition varies very much. 
They contain Aldehydes (Cinnamic Aldehyde, in oil 
of cinnamon). Phenol derivatives (Eugenol, in oil of 
cloves). Esters or Ethereal Salts (Methyl Salicylate, 
in oil of wintergreen). Alcohols (Menthol, in oil of 
peppermint), or Ketones (Carvol, in oil of caraway), 
generally associated with Terpenes (see oil of tur- 
pentine) of varying composition, and which may be 
the chief constituent of the oil (e.g. the Terpenes in 
oils of turpentine). 

Examples in B. P.: Olea Anethi, Anisi, Cinnamomi, 
Lavandulaj, &c. 

Eesins are very complex bodies. They are among 
the products of oxidization of volatile oils. They 
contain many indifferent substances and acids. They 
are soluble in alkalies, forming resin soaps. Hence 
the alkali in Decoetum Aloes Compositum, Tinctura 
Guaiaci Ammoniata, and Tinctura Valerian® Arn- 
moniata. They are insoluble in water, but not in 
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alcohol, therefore they may be prepared by exlraclion 
with alcohol and precipitation with water ; also this 
is the reason for the precipitate which falls when 
water is added to a resinous tincture. 

The B. P. rcsinH arc Besina, Besina Guninci, Jnkpro, 
Poclopliylli and Podophylli Indici. 

Oleo-resins are natural solutions of rosins in 
volatile oils. 

Tlioso in B. P. arc Copaiba and Tcrcbinthina Canadensis. 

Balsams are mixtures of oloo-rosins with benzoic 
acid or cinnamic acid, or with both. 

Those in B. P. are Benzoinum, Bnlsanium Peruvianum, 
Balsnrnum Tolutanum, Styrax Prreparatiis. 

Gums are exudations from the stems of plants 
containing one or more of ; 

(a) Arabia or soluble gums, c.p. Acacia. 

(b) Bassorin or partially soluble gums, c.p. Tragacantha. 

(c) Ccrasin or insoluble gum. 

Solutions of gum arc precipitated by alcohol. 

Gum>resins are exudations £i-om plants consisting 
of a mixture of gums and rosins. When they are 
rubbed with water the gum dissolves, and the resin 
remahis mechanically suspended in the solution. 

The B. P. gum-resins arc Ammoniacum, Asafetida, and 
Myrrha. 

An Emulsion consists of finely dhdded particles 
of an oil, fat, or resin suspended in a viscous liquid. 
When a heavy i^owder, c.p. bismuth subnitrate, is 
suspended in such a liquid, the result is called a 
suspension. 

Mucilago Acaciro and M. Tragacantha: are frequently used 
to form emulsions. Mucilago Acaciro should be recently pi’e- 
pared. It is incompatible with iron perohloride, boras, and 
lead subacetate. 

Lotio Hydrargyri Nigra is an example in B. P. of 
suspension. 

Emulsions are coagulated by acids, an undue proportion 
of metallic salts, and alcoholic liquids. 
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PHAEMAGEUTICAL PROCESSES. 

Many of tliese, as filtration, precipitation, &c., need 
no explanation, but the following require a fewwords. 

Levigation consists in reducing a dinig to a 
Tei7 fine powder bj’ triturating it with a little water 
and drying the resulting paste. 

Elutriation consists in diffusing an insoluble 
powder in W’ater, letting the heavier part settle, then 
decanting the supernatant fluid. The heavier pow'der 
in this is allowed to settle, the fluid decanted, and 
so on until a fluid containing pow'der of the required 
fineness is obtained. 

Lixiviation consists in the extraction with water 
of the soluble matter of the ashes of anything which 
has been ignited, the solution being called a “ lye.” 

Maceration consists in leaving coarsely powdered 
solid organic substances in contact for some time, 
at the temperature of the atmosphere, with a 
liquid in a vessel which is frequently agitated. The 
resulting solution is poured off and added to the 
liquid obtained from the remaining substance by 
pressure. The whole may be concentrated by heat. 
Many extracts and tinctures are made by maceration. 

Percolation is a process for obtaining the soluble 
constituents of a drug by the descent of a solvent 
through it. The drug to bo percolated is packed in 
a tall vertical cylinder, tied over at its lower end 
with muslin. The percolating fluid, or menstruum, 
is poured in at the top of the cylinder, and as it drops 
out through the muslin it is collected. The Marc 
is the material after its exhaustion by maceration 
or percolation. Many liquid extracts, and tinctures 
of vegetable drugs are prepared by percolation. 

_ Repercolation consists in using the liquid ob- 
tained by percolating a substance as the menstruum 
for percolating a second portion of the same substance 
and using the liquid from this second percolation as 
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a monsfcruum for percolating a thirti portion of the 
same substance, and so on as often ns may bo de- 
sired. The liquid extract of Belladonna is an example 
of roporcolation. 

Scaling — Seale preparations are made by drying 
concentrated solutions of drugs on glass plates. 
The solid left behind fonns a thin film on the plate, 
and this film is broken up. Some preparations of 
iron are scale preparations. 

Standardizing. — The Pharmacopoeia directs that 
certain preparations made from vegetable drugs 
shall bo standardized — that is to say, shall bo made 
to contain a certain fixed proportion of the chief 
active principle. The standardized preparations are 
(N.B. — 1 per cent, expressed concretely in the metric 
system is 1 gramme in 100 millilitres ; in the British 
system, 1 grain in 110 minims) — 

Opivii to make Tincture or E.ttrnct must contnin not less 
than 7'5 per cent of Morphine. Otherwise not less than 
9'5 and not more than 10’5 per cent. 

Extiuctdji Orii Siccujr containing 20 per cent, of Morphine. 
Extr.\ctdm Oni Liqoidum containing 0’75 per cent, of Morphine. 
Tinctojia Orii containing 1 per cent, of Morphine. 

TiNCToaA CAirrnoita: Co.mposita containing 0 05 per cent, 
of Morphine. 

TiNCTOiiA Orii Ajisioniata containing O'l per cent, of Mor- 
phine. 

Nux Vomica powdered must contain 1‘2.3 per cent, of 
Strychnine 

Extractom Nocis VomiC/t; Siccum containing 5 per cent, of 
Strychnine. 

Extractom Nocis Vosncis Liqoidum containing 1‘5 per cent, 
of Strychnine. 

Tinctora Nocis Yoanc/e containing 0'125 per cent, of 
Strychnine. 

Belladonna Leaves must yield not less than 0-3 per cent, 
of alkaloids. 

Tinctora Belladonna: containing 0 035 per cent, of total 
alkaloids of the leaves. 

E.XTRACTOM Bell.adonnje Siccom Containing 1 per cent, of total 
alkaloids of the leaves. 
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Exiiuctdm BEiiLADONNffi LiQTJiDBM Containing 0‘75 per cent, 
of total alkaloids of the root. 

Emplastbom BEiii.AnoNNffl containing 0-25 per cent, of total 
alkaloids of the root. 

LiNniENTOsi Beoladonk® containing 0'375 per cent, of total 
alkaloids of the root. 

TJnguentcsi Belladonna containing 0-6 per cent, of total 
alkaloids of the root. 

Extbactum Hyoscxasii containing 0‘3 per cent, of the alka- 
loids of Hyoscyamus leaves. 

Extbactum Cincbona Liqdiddm containing 5 per cent, of 
total alkaloids. 

Tinctdka Cinchona containing 1 per cent, of total alkaloids. 
Tinctdba Cinchona Couposita containing 0'5 per cent, of 
total alkaloids. 

Tincxdba Aconiti containing 0'04 per cent, of the ether 
soluble alkaloids of Aconite root. 

Linimentum Aconiti containing 0-2 per cent, of the ether- 
soluble alkaloids of Aconite root. 

Extbactom Ipecacuanha Liquldum containing 2’0 per cent, 
of total alkaloids. 

ViNuu Ipecacuanha containing O’lper cent, of total alkaloids. 
Aqua Laubocebasi containing 0-1 per cent, of Hydrocyanic 
Acid. 

Tinotuba Jalapa containing 1'5 per cent, of jalap resin. 
Extbactum Hydbastib Liquidum containing 2 per cent, of 
Hydrastine. 

Emplastbum Calefaciens containing 0‘02 per cent, of Can- 
tharidin. 

Emplastbum Canthabidini containing Q-2 per cent, of Can- 
tharidin. 

Extbactum Filicis Liquidum must contain not less than 20 per 
cent, of Filicin. 

Physiological Standardization (Synonym : Biological 
Assay ). — When a drug is a definite chemical body, e.g. ar- 
senious acid, or its active principle is, e.g. strychnine in nux 
vomica, preparations of it can be standardized by chemical 
means ; but, when its activity is due to a body or bodies 
which the chemist cannot estimate quantitatively, the_ at- 
tempt is made to estimate the strength of its preparations 
by observing the minimum fatal dose of each, when ad- 
ministered under similar conditions, to animals of the same 
species and weight. Such investigations have been made 
principally with digitalis, and it has been found that the 
amount of active principle in different specimens of the 
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tinolnro in variable. Or the drug may bo atandardized by 
observation of the degree of aomo ntriking physiological 
ofloct, c.g. preparntions containing adrenalin (the active 
principle of suprarenal medulla) may be standardized by 
their effect on blood pressure. 

WEIGHTS. MEAvSURES. SYMBOLS. 

Imporinl System. 

, WEIGHTS (Avoirdupois Weight). 

1 grain . . . Symbol, gr. 

grains = one ooKcn „ oz. 

1C ounces (7000 gr.) ■= one roc.vn „ Ib 

4:Thc Scruple (20 grains, sjTiibol 9) is rarely used, and the 
Drachm (GO grains, sjnnbol 5) is sometimes used, but neither 
is oflicial. What is known ns Apothecaries.’ Weight, in which 
the ounce - <180 grains, is not oflicial, but is sometimes 
used in America. 

JIEASmiES OF CAPACITY. 

Irminmi . . v**'^"-* f* • Symbol, min. 

00 minims "v . . onelft.t!n)i)nAcnii „ 11. dr. 

8 fluid drachms (<180 minims) r= one KnuiD ouxen „ fl. oz. 

20 fluid ounces .' . = oncrixT • „ 0 

8 pints ..... = one oAi.uox „ C 

The following symbols nie oftorf usoil but they arc not 
oflicial : m for minim ; 5 for fl. dr. ; 5 for fl. oz. The last two 
are even sometimes used 5 to represent GO gr. and § to ro- 
picsont oz., but this is much to bo deprecated. 

Occasionally 5 and § are written f 5 and f 5 when they 
stand for fluid draclims and fluid ounces. 

Relations of Measures to Weiglits. 

1 rninim is the measure at 1G'7° C.(G2° F.) of 0-011 grain of water . 

1 fluid drachm „ „ 54-G87 „ „ 

1 fluid ounce „ t. 437-5 „ „ 

(the avoirdupois ounce) 

1 pint „ „ 8760-0 grains of water. 

1 gallon „ „ 70000-0 „ „ 

A' 1 per cent, solution is approximately a grain in 
110 minims, for llOm (strictly 109-7143) of water at 1G-7°C. 
weighs 100 gr. 

In the pharmneopooinf description of the various propor- 
tions which several parts of n compound boar to one another, 
the word parts means parts by weight ; the term fluid parts 
signifies the volume of an equal number of parts of water. 
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Metric System. — This, which is as follows, is official 
on the Continent and in the B. P. for the making of drugs and 
preparations, and, together with the Imperial, for doses. 


WEIGHTS. 

1 milligramme (Mg.) = 0-001 gramme. 

1 centigramme (Cg.) = 0-01 „ 

1 decigramme (Dg.) = 0*1 „ 

1 gramme (G.) = weight of 1 Millilitre or Mil which 

is 1 cubic centimetre of distilled 
water at 4°C. Abbreviation, often 
used, grm. 

1 dekagramme = 10-0 grammes. 

1 hectogramme = 100-0 „ 

1 kilogramme = 1000-0 „ Abbreviation, kilo, 

MEASUEES OF CAPACITY. 


1 centimil (CL) 

1 deoimil (Dl.) = 

1 millilitre or mil(Ml.) = 
1 centilitre = 

1 decilitre = 

I litre = 


the vol. at 4° C. of 1 centigramme of water. 

1 decigramme „ 

1 gramme „ ' 

10 )) » 

100 „ 

1000 „ (1 kilo.),, 


N.B. — 1 cubic centimetre (abbrev.-c.c.) is the*samo thing 
as one millilitre. 


Conversion of British, to Metric, 
WEIGHTS. 

1 grain = 0-0G48 G. 

1 ounce = 28-3495 „ 

1 pound = 453-5924 „ (rather under | a kilo.). 

MEASUEES. 

1 minim = 0-059 mil. 

1 fluid drachm = 3-55 „ 

1 fluid ounce = 28-412 „ 

1 pint =568-245 „ (rather over g a litre). 

1 gallon = 4-5 litres. 

Conversion of Metric to British, 


1 milligramme *5 
1 centigramme = 
1 decigramme = 
1 gramme = 
1 kilogramme = 


WEIGHTS. 

0-015432 grain, 

0- 154 grain. 

1- 543 grain. 

16-432 grains. 

15432-356 „ =2 lb. 3 oz. 119-8 grs. 
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MEASURES, 

1 contlmil » O-IGO minims 

1 tlrciinil I CO „ 

1 millilitre, mil, or 

cubic centimetre w lG-9r> „ 

1 litre (1000 o.c.) fluid ounces, orl-7G pint. 

In prcpcribing on the Continent nil liquids nro weighed, 
the weight of liquids nnd solids is expressed in grammes, and 
fin's word is omitted. Thus — 

Mng. Sulpli. 20 0 »- 20 grammes of Magnesium Sulphate, 

liydrarg. Subchlor. O'o = half n gramme of ^iercurous Chloride. 
Tinctura Khei 1‘5 -» n gramme and a half of Tinctura Rhci. 

The following approximately accurate table will bo 
useful : 

17 iq =1 cubic centimetre. 

1 fluid drachm = 3‘5 grammes (G.), mils, or cubic centimetres 
(o.c.), 

1 ounce >:-28‘l „ „ ,, „ „ 


ApproKimato Equivalences Imperial and Metric. 
WEIGHTS, 


Imperial 

Grains. 


t 

"ioo 
Vo it 

X 

T» f 

t 

T o 
1 

Z'S 

■jTfT 

tV 

tV 


Metric 

Milligrammes. 
03 


Imperial 

Grains. 

3 


OG 

I 5 



3 

10 




5 

1-5 

1 10 



G 

2-0 

1 15 



10 

2-5 

20 



12 

3-0 

30 



20 

40 

GO 

• 


40 


GO 

8-0 


Metric 

Decigrammes. 

2 


8 

I 

■j* 

120 



1 

4 

7r 

lG-0 

300 

Grains. 

15 

Grammes 

1 

Grains. 

Centigrammes. 

30 

2 

1 

G 

45 

3 

2 

12 

60 

4 

3 

20 

120 

8 

4 

25 

150 

10 

5 

30 

180 

12 

8 

60 

240 

16 

10 

60 

480 

32 



PHABMACOPCEIAIi PBEPARATIONS 


IS 


VOLUMES. 


Minims. 

Centimils. 

Minims. 

Mils. 

i 

3 

15 

1 

1 

6 

30 

2 

2 

12 

45 

3 

3 

18 

60 

4 

5 

30 

90 

6 

8 

50 

Fluid drachms, 
i 
i 

Mils. 

2 

4 

Minims, 

Decimils. 

2 

8 

5 

3 

6 

24 

10 

6 

Fluid ounces. 

Mils. 

15 

10 


15 

20 

12 

i 

30 

30 

18 

2 

60 

60 

36 

4 

120 


Domestic Measures. 

A TEA-sPOONFDL is rather over a fluid drachm. Usually 
it is 5 mils, nearly. 

A DESSERT-SPOONFUL IS about two fluid drachms. 

A TABLE-SPOONFUL is about half a fluid ounce. Usually it 
is very nearly 15 mils. 

A WINE-GLASSFUL is about one and a half to two fluid 
ounces. 

A TEA-CUPFUL is about five fluid ounces. 

A BREAKFAST-CUPFUL is about eight fluid ounces. 

A TUMBLERFUL is about eleven fluid ounces. 

A DROP is often taken as being about a minim, but drops 
vary so much in size that they should never be used for 
children nor as a measure of powerful drugs. For example, 
the number of drops in a fluid drachm of the United States 
syrup of acacia is 44, of water 60, of alcohol 146, of chloro- 
form 250. 

PHAEMACOPOEIAL PEEPAEATIONS AND 
THEIE DOSES. 

Most drugs are not, in their natural state, fit for adminis- 
tration. They are either too bulky, too nauseous, pr contain 
noxious principles. Preparations suitable for administration 
aretherefore prepared from them according to “ official ’’ phar- 
macopoeia! directions. The Pharmacopoeia states the doses 
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ol the vnrious drugs end their preparations which may safely 
bo given to an adult, but these doses arc often not rigorously 
kept in prescribing. They vary with the purpose for which 
the drug is required and the age of the patient (see Prescrib- 
ing). The following is an account of the preparation of the 
pharraacopcoial preparations, and in the attempt to group the 
doses so as to make them easy to remember, the official doses 
have been as closely adhered to as possible. 


Aceta. — Solutions of the active principles of the 
drug extracted from it by maceration or digestion 
with acetic acid (not ^inegar). The B. P. contains 
three. 


Dose. 


Acetum Can- \ 
tharidini i 


Ext. use only, j 


Acetum Scillto 
— Urgincm 


Dose. 

1 5-15in.. 
Is to 10 
) decimils 


For Acetum Cantharidini both glacial and ordinary acetic 
acid are used. 


Aqu®. — Aqueous solutions impregnated with 
some volatile substance. 

Those in the B. P. directed to he made by 
distilling the drug with water are — 


Aqua Anethi 
— Anisi 

I jDosc. 

1 1-2 fl. oz. 

Aqua FcenicuH ' 

— Aurantii Floris 

h30 to 60 

— Eosro 

— Carui 

1 mils 

, 

— Cinnamomi 

I 


Dose. 
1-2 fl. oz. 
30 to GO 
mils 


Aqua Laurocerasi (Standardized OT per cent, of Hydro- 
cyanic Acid) 5-2 fl. dr. — 2 to S mils (note dose). 

Aqua Aurantii Floris and Aqua Kosro are prepared by 
dilution of commercial orange flower water and commercial 
rose water, which are made by distillation. 


Two are directed to be made by distilling the 
essential oil with water ; 


Dose. Dose. 

Aqua Menthra ) 1-2 fl. oz. I Aqua Menthro ) 1-2 fl. oz. 
Piperitje j 30 to 60 mils ( Viridis / 30 to 60 mils 

In actual practice all Aqu® directed to he made 
from substances containing volatile oils are very often 
prepared by adding to water the volatile oil with some 
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calcium phospliate or other insoluble powder to diffuse 

it through the water, which is filtered off and forms 

the Aqua. The Pharmacopoeia allows thi^ method 

to be used in hot climates. 

Two are simple solutions in cold water ; 

Dose. Dose, 

A /I ~ - 1 ... (1-211.02. Aqua Chloroformi Y 1-2 fi. 02. 

Aqua Camphorffl \ | gg to 60 

(The solution is aided with rails 

alcohol) 

Collodia (collodions). — Solutions of pyroxylin. 
When applied externally a protective film is formed 
owing to the rapid volatilization of the solvent. The 
B. P. contains three : 

Collodium I Collodium Vesicant 

— Flexile j 

Coniectitines (Syn. electuaries, holuses, con- 
serves) Powders made into a paste with sugar or 
honey, of such a consistency that the powder does 
not separate, but the mass can be swallowed. The 
B. P. contains four : 


Oonfectio Eosbb 
Gallicaa 


Dose. 

Used as a 
basis for 
pills. 


Dose. 

Confeetio Piperis) 60 to 120 

— Sennas grains, 

— Sulphuris j 4 to 8 grms. 


_ Decocta. — Solutions of the non-volatile active 
principles of vegetable drugs, made by boihog the 
ingredients in distilled water, in a covered vessel, 
for from 5 to 10 minutes, and straining. The B. P. 
contains seven. The dose of each is | to 2 fl. oz., 
15 to 60 mils. They are — 

Decootum Acaeiss Corticis Decoctnm Haamato^jh 

• Agropyri Ispaghul® 

Aloes Co. Sappan 

— Gossypii Eadiois 

Corticis 


Decoctions should be fresh made, as they readily decom- 
pose. 
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Emplastra. — Plasters consist of tenacious, pliable, 
solid substances heated enough to bo spread with a 
heated spatula, generally upon the rough side of 
sheepskin leather, but sometimes on wash leather, 
hrown holland, silk, or the smooth side of swansdown. 
They are only used for application to the skin, to 
•which they adhere at the temperature of the body. 
The following list from the B. P. show’s that all 
BUT TW’O ARE DERIVED FROM E. PlUMRI : 


Bmplnstrum Plumb! 

— Hydrargyri 

— Eesinro 

— Saponie 

— Bolladonnro 

— Calofaciene 

— Cantliaridini 

— Menthol 


Oxide of lead, olive oil, and water. 
OliEATK OF Ln.U) AND GliYCEIUN ARE 
rOHMED. 

■ Lead plaster is the basis. 

1 Eesin plaster, which is made from 
f lend plaster is the basis. 

Wool fat and beeswax form the basis. 
Besin is tbo chief basis. 


In tropical and subtropical parts of the Empire more or 
less hard soap, resin, or yellow beeswax may be used to make 
plasters when prevailing high temperatures otherwise render 
the basis too soft, but the oIBcial proportion of the active 
ingredient must be maintained. 

A plaster is usually prescribed to bo of a definite size and 
shape, but occasionally — e.ff. in the case of one to put on the 
breast or behind the ear — the size and shape are left to the 
dispenser. If it is thought that a plaster will not stick to the 
skin it may be provided with a margin of adhesive plaster 
(Emplastrum Eesinre). 

Extracta. — Concentrated preparations made 
by evaporating either the expressed juice of plants, 
or a solution of the soluble constituents of dried 
drugs. If the solid extract would otherwise be too 
poisonous, it may be diluted with sugar of milk, 
as in Ex. Strophanthi. Some, e.ff. Ex. Euonymi, 
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contain Calcium Phosphate to keep the extract in the 
form of a powder. Extracts are of different kinds. 

(1) Presli Extracts. — Heat the juice expressed 
from the bruised plant to 100° 0. to coagulate the 
protein, filter, evaporate the filtrate. The B. P. con- 
tains Ex Colchici and Taraxaci. 

(2) Aqueous Extracts.— Treat drj drugs with 
cold, hot, or boiling water, and evaporate to a proper 
consistency. Examples: Ex. Opii Siccum, &o. In 
three cases (Ex. Belm Liquidum; Ex. GlycyrrbizEO ; 
Ex. GlycyrrhizfB Liquidum) the extractive is chloroform 
water, which is used as it is a preservative. These 
extracts are really aqueous. 

(3) Alcoholic Extracts. — Treat dry drugs with 
alcohol with or without the addition of water, and 
evaporate to a proper consistency. Examples : Ex. 
Cannabis Indicaj, &o. In some cases the solid extract 
is made by evaporation of the official liquid extract, 
e.g. Ex. Nuois Vomicte Siccum. 

(4) Ethereal Extracts. — The dry drug is perco- 
lated with ether (Ex. Filicis Liquidum). In the case 
of Ex. Strophanthi, which is really an alcoholic 
extract, the fatty matter is removed by extraction 
with ether, the mass is then extracted with alcohol. 

(5) Eiqrrid Extracts. — These are aqueous, or 
alcoholic, or aqueous and alcoholic extracts evapo- 
rated to form concentrated liquid solutions of syrupy 
consistence. They are made by the maceration or 
percolation processes (p. 7). Occasionally, as in Ext. 
Belladonnffl Liquidum, the percolate is again used to 
percolate the menstruum two, three, or more times 
until the required strength is attained. If aqueous, 
some alcohol may be added to prevent decomposi- 
tion, or to precipitate any albuminous matter, which is 
then removed by filtration. Examples : Ex. Ergotse 
Liquidum, Hydrastis Liquidum, &o. 

Any liquid extract containing less than one-fourth its 
weight of alcohol (90 per cent.) may have the alcohol 
increased to an amount not exceeding one-fourth the weight 
of the extract in tropical or subtropical climates if otherwise 
the preparation would be liable to ferment. 
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Solid Extiucts. 


Liquid Extilwis. 


Bose. 


Dose. 


Extrnotum Belift- 
(lonnra Sic- 
cuni 

— Cannabis In- 

diem 

— Colchici 

— Nuois Vomicro 

Sicoum 

— Opii Siccum 

— Stroplinnthi 

— Euonymi | 


— Aloes 




i-1 Er- 
ie to CO 
milli- 
gnns. 


1-2 gr. 
G to 12 
conti- 
grms. 
1-4 gr. 
C to 25 
conti- 
gms. 


— Cascarro Sa-^ 

gradro Siccum 

— Colocyntbidis 

Co. 

— Ergotm 

— Gentianro 

— Hyoscyana 

— Ehei 


2-8 gr. 
12 to 50 
oonti- 
grms. 


— Glyoyrrbizre 

— Kramerim 

— Taraxaci 


5-16 gr. 
3 to 10 
decigrins. 


Extractnm Ipeca- 
cnanhm 


— Nucis Yomiem 


f 1-2 in. 

3 to 12 
i centimils 
1-3 in. 

G to 18 
centimils 


— Cinchonra i 

— Hamamelidis 

— Hydrastis I 

— Ergotm 

— Grindelim 

— Opii 

— Piororhizro 

— Cascara Sa-' 

gradro 

— Glycyrrhizro 

— Gossypii Eadi- 

cis Corticis 

— Kavro 

J 

— Filicis 


5-15 m 
3 to 10 
deoimils 
5-30 in 
3 to 18 
decimils 
15-CO in 

1 to 4 
mils 

^1 fl. 

dr. 

2 to 4 
mils 

45-90in 

3 to 6 
mils 


— Agropyri 

— Belro 

— Viburni 


1-2 11 . 
dr. 

4 to 8 
mils 

— Belladonnre Liq. is only 
used to make other pre- 
parations. 


The dried extracts of Belladonna, Nux Vomica, and 
Opium, the extract of Hyosoyamus, and the liquid extracts of 
Belladonna, Nux Vomica, Cinchona, Hydrastis, Ipecacuanha, 
and Opium are standardized (see p. 8). 
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Glycerina.— Solutions of drugs in glycerin. 
They are liquid preparations, except Gl3^cerinum 
Tragacanthfe and Glycerinum Amyli, which are 
semi-solid. All are for external application except 
Glycerinum Tragacanthai (used to make pills) and 
Glycerinum Pepsini. The B. P. contains — 

Acldi Botifti Glycerittum Boracia 

— Acidi Garbolici — Pepsini 

— Acidi Tannici — Plumbi Subncotatis 

— Alurainis — Tragaoanthro 

— Amyli 

Infusa. — Solutions made by pouring boiling dis- 
tilled water upon the drug to be extracted, then 
covering up the vessel, agitating from time to time, 
usually for a quarter of an hour, sometimes for half 
an hour, sometimes for one hour, and straining. 
The filtrate is the infusion. 

Inf. Calumbaa and Inf. Qnassira are made with Cold 
Water, to prevent the solution of thestarch calumba contains 
and the solution of too much of the bitter principle quassia 
contains. 

Two are compound, viz. Inf. Aurantii Co., Inf. Gen- 
tianm Co. 

Twocontain acid: Inf. Cinchonro Acidum, Inf . Kosm Acidum. 
The dose of all is -3— 1 fl. oz., 15 to 30 mils, except 
Inf. Buchu, Ergotoj, Scoparii, all 1-2 fl. oz., 30 to 60 mils, 
and Inf. Digitalis 2-4 fluid drachms, 8 to 16 mils. 

Infusions should be made fresh, as they all, except Inf, 
Caryophylli and Inf, Ilosos Acidum, readily decompose, 

Injectiones. — Concentrated solutions for injection 
under the skin. The B. P. contains five — 

Strength. 

Injectio Apomorphinaj Hypodermica (1 per cent.) 

„ Cocaino) „ (6 per cent.) 

„ Ergotro „ (33 per cent, of the 

Extract of Ergot) 

„ Morphinto „ (2-5 per cent, of Mor- 

phine Tartrate) 

„ Strychninca „ (0'75 per cent, of 

Strychnine Hydrochloride) 
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Lamellffi. — Small thin discs made with gelatin 
and glycerin, and used to drop into the eye. The 
B. P. contains four — 


Lamella Atropinro (each contains gr. (0-013 milli- 
grm.) atropine sulphate). 

Lamella Cocainro (each contains gr. (1-3 milligrms.) 
cocaine hydrochloride). 

Lamella Homatropinra (each contains ^ gr. (0-G5 milli- 
grm.) of homatropine hydrobromide). 

Lamella Physostigminro (each contains gr. (0-0G5 
milligrm.) physostigmine sulphate). 


Linimenta. — Liniments or embrocations are ap- 
plications of an oily or spirituous consistence, all of 
•which are intended to be rubbed into the skin except 
Lin. Aconiti, -whieh is painted on it,' and Lin. Calcis, 
■which is simply applied to it. Most contain cam- 
phor, many contain olive oil, some contain alcohol or 
glycerin. 


Liquores. — Solutions generally of definite che- 
mical bodies, and in which the solvent is usually dis- 
tilled water. In many cases these are the only 
constituents. The few exceptions can be found by 
reference to individual Liquors. 


The following strengths should be remembered : 


Liquor Arsenicalis , 

— Arsenici Hydro- 

chloricus 

— Arsenii et Hy- 

drargyrilodidi y 

— Atropinffl Sul- 

phatis 

— Morphines Ace- 

tatis / 


strength. 

1 p. c., 1 
grm. in 
100 milli- 
litres, or 
1 gr. in 
HOr or 
about 4i 
gr. in i 
il. oz. 


Liquor Morphines 
] Hydrochloridi) 

Tartratis j 

, — PotassiiPerman- 
ganatis I 

— Sodii Arsenatis [ 
— Strychninra Hy- 
droohloridi 
— Trinitrini 


Strength. 
1 p.c., 1 
grm. in 
100 mil-, 
lilitres, 
or 1 gr.in 
llOin, or 
about 41 
gr. in 1 
fl. oz. 


— Hydrargyri Perchloridi 0-1 per cent., 0-1 grm. in 100 
millilitres, ^ gr. in llOtu. 
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The follovring arc the doses of Liquors ; 

Approximate Dose. Approximate Dose. 


Liquor Trinitrini ■v 

— Atropinte Sul- [■ 

phatis ’ 

— Arsenicalis 

— Arsenici Hy- 

drochloricus 

— Sodii Arsenatis 

— Strychninna 

Hydroohloridi/ 

— Ferri 

Perohloridi' 

— Adrenalin! , 

Hydroohloricus 
— Ammonite 
— Arsenici et 
Hydrargyri 
lodidi 
— Potass® 

— Sod® Ohlori- 
nat® J 


3 to 12 
centimils 


2-8in. 
12 to 50 
centimils 

5-15in. 

3 to 10 
decimils 


10-30in 
6 to 18 
decimils 


Not used internally : 
Liquor Acidi Chromici. 

— Ammoni® Fortis. 

— Calcis Chlorinatra. 

— Cresol Saponatus. 

— Epispasticus. 

— Ferri Perohloridi Fortis. 
Persulphatis. 

— Formaldehydi. 


Liquor Bismulhi> 
et Ammonii 
Citratis 

— Calcis Saccha- 

ratus 

— Ethyl Nitritis 

— Hydrargyri _ 

Perohloridi 

— Morphinro Acc- 

tatis 

Hydrocblo- 

ridi 

Tartratis ' 

— Hydrogenii 

Peroxidi 

— Pancreatis 

— Ammonii Ace-' 

tatis 

Citratis 

— Potassii Per- 
manganatis 
— Calcis 

— MagnesiiBicar- 
bonatis 


15-GOui 
1 to 4 
mils. 


i-2fl.dr. 

2 to 8 
mils. 

2-Gfi.dr. 

- 8 to 24 
mils. 

l-4fl.oz. 

30 to 120 
mils. 


Liquor Formaldehydi Sapon- 
atuB. 

— Hamamelidis. 

— Hydrargyri NitratisAcidus. 

— Piois Oarbonis. 

— Plumbi Subacetatis Fortis. 

— — — Dilutus. 

— Zinci Ohloridi. 


Lotiones. — Aqueous mixtures for external use, 
generally applied on lint, or -wasbed on tbe part. 
The B. P. contains two : 

Lotio Hydrargyri Flava and Lotio Hydrargyri Nigra. 


MeUa. — Mixtures of some substance with purified 
honey. The B, P. contains only one : 

Mel Boracis. 
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Misturse. — Liquid preparations consisting of one 
or more drugs dissolved in wator or diffused in a 
solution of gum or some other thick fluid. The 
mixture is usually flavoured, and is for internal 
administration. 

Example in B. P. of solutions : M. Sennm Compositn. 

Examples in B. P. of suspension ; M. Ammoniaci (the 
gum of which suspends the resin), M. Cretra, M. Guaiaci 
(suspended in tragaeanth), M. Olei Ricini (emulsified in gum). 

The usual dose of all is ^—1 fl. oz. — 15 to 30 mils. 

Mucilagines. — Mucilages are aqueous, viscid 
solutions or partial solutions of gum used for suspend- 
ing insoluble substances. The B. P. contains three : 

Mucilago Aoaciro, Mucilago Gummi Indici, and Mucilago 
Tragacanthfc. 

There is no fixed dose ; it is usually about 1 fl. dr. 

Olea. — There are many oils in the Pharmacopoeia. 
They are all obtained by distillation or by expression 
except Oleum Phosphoratum, which is a solution of 
phosphorus in almond oil. The B. P. olea are — 


Oleum Crotonis 

— Ajowan 

— Anethi 

— Anisi 

— Anthemidis 

— Cajuputi 

— Carui 

— Caryophylli 

— Cinnamomi 

— Coriandri 

— Eucalypti 

— Graminis Citrati 

— Juniperi 

— Lavandula 


Dose. 
A-lin 
3 to 6 
contimils 


A-3ia 
). 3 to 18 
oentimils 


Oleum Limonis 

— Mentha Piperita 

— Mentha Viridis 

— Myristica 

— Eosmarini 


— Phosphoratum 

— Chaulmoogra 

— Copaiba 

— Cubeba 

— Gaultheria 

— Santali 

— Terebinthina 

Beet. 


tt II 


Dose. 

\ 

■h-Siri 
_ 3“ to 18 
centi- 
mils 

’ l-oin. 

G to 30 
centi- 
. mils 

5-20iii 
3 to 12 
decimils 

2-lOia 
12 to 60 
oentimils 
3-4fl.dr. 
12 to 15 
mils 


N. 

N 
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Oleum Morrhutc 

— Kicini 

— Amygdalie 
— 'Arachis 

— Cadinum 

— Lini 


Dose. 

fl— Gfl.dr. 
] 4 to 24 
(. mils. 

Kot often 
■given in- 
ternally. 


Dose. 


Oleum OlivfD 

— Abictis 

— llo.sm 

— Eosmarini 

— Sesami 

— Sinapis Volatile 

— Thcobromatis 


\ 


Not often 
> given in- 
ternally. 


/ 


Oxymella. — Oxymels are preparations containing 
honey and acetic acid. Besides oxymel the B. P. 
contains only two ; 

Oxymel Scilla3 and Oxymel Urglnca;. Dose 1 fl. dr. — 
2to4milB. 

Pilnlas. — Solid spherical bodies containing medi- 
cinal agents, and intended to he swallowed whole. 

A. mass of the consistence of firm clay is made by 
heating medicaments together in a mortar. This 
mass is with a machine divided up and rolled into 
pills. In order that they may not possess a dis- 
agreeable taste, they are often varnished or sugar- 
coated. _ Unless the constituents are very heavy, 
each pill should not exceed 6 grains in weight, 
and the smaller they are the better. Syrup of 
glucose, glycerin of tragacanth, and glucanth 
(tragacanth, 1 ; glycerin, 3 ; water, 1 ; syrup of 
glucose, 7) are three of the most generally useful 
excipients. Curd soap is useful for creosote (q.v.), 
and for essential oils if a little calcium phosphate 
and wheaten flour be added. Confection of roses 
was formerly very commonly employed. Liquorice 
powder is a good absorbent. Glycerin is so much 
attracts moisture and prevents 
be pill from getting hard, but pills made with much 
or it soon become very soft : this may be hindered 
y alcohol. ^ All pills are useless unless so made that 
ey wiU dissolve in the gastro -intestinal canal. If 
is req^uired that they should not be acted upon 
un ii they reach the intestine, they should be 
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coated •with Iceratm. Pills may be kept in some 
powder, as lycopodium, to prevent their sticking 
together. All purgative pills contain aloes. All 
pharmacopoeial pills are given in doses of about 4 to 
8 grains (25 to 50 centigrms.l, except — 

Pllula Phospbori. Dose 1-4 gr. — G to 25 ccntigrais. 

— Plumbi cum Opio. < iJDosc 2-4 gr. — 12 to 25 cen- 

— Snponis Composita. f 1 tigrnis. 

— Ferri. Dose 5-15 gr. — 3 to 10 decigrms. 


Pulveres, — Powders are mixtures of finely pow- 
dered drugs. The best diluent for powders is sugar 
of milk, because of its hardness and comparative 
insolubility. The B. P. contains : 


Pulvis 

AntimonialiB 

— Ipecaounnhro 

Co. ! 

— Opii Co. 

— Butero Seminum 

— Kino Co. 

— Scammonii Co. 

— Cateoliu Co. 

— Cinnamomi Co. 


Dose. 
3-C gr. 
2 to 4 
( decigrms 
I 5-15 gr. 
3 to 10 
decigrms. 
I 6-20 gr. 

• 3 to 12 
J decigrms 
^ 10-60 
Gr- 

6 to 40 
Idecigrms. 



Dose. 

Pulvis Cretro Aro- 


mnticus 


oum Opio 

10-60 

— Jalap® Co. 

' gr. 

— Kaladanro Co. 

1 6 to 40 

— Bhei Co. 

j decigrms 

— Tragacantbro 

Co. 


60-120 

— Glycyrrbizro 

gr. 

Co. 

4 to 8 


. grms. 


Pulvis Sodas Tartnratm Effervescens (Seidlitz Powder). 
(See Sodium Compounds.) There is no special dose for 
Pulvis Amygdalte Co. 


Spiritus. — Spirits are either simple or complex. 
Simple Spirits are solutions (which frequently become 
turbid on the addition of "water, owing to the separa- 
tion of the substance dissolved) in alcohol (90 per 
cent.) of— 


(a) A volatile oil : 
Spiritus Anisi 

— Cajuputi 

— Cinnamomi 

— Juniper! 


Spiritus Lavandulre 
— Menthffi Piperit® 
— Myristicffi 
I — Bosmarini 
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The strength of all these is 1 in 10, and the dose 5-20jti 
— 3 to 12 deoimils. 

(b) Of camphor ; . , « 

Spiritus Camphorro. Strength 1 in 10. Dose 
5-20tn.— 3 to 12 deoimils. 

(c) Of chloroform : , 

Spiritus Ohloroformi. Strength 1 in 20. Dose 
5-40in — 3 to 25 deoimils. 

(d) Of ether ; 

Spiritus diltheris Strength 1 in 3. Dose 20-90iti.. 
— 12 decimils to 6 mils. 


Complex Spirits are of varying composition. 
They are aU prepared by distillation. The B. P. 
contains four, viz. ; 


Spiritus Nitrosi 
— Ammonim Aro- 
matious 


Dose. 

. 20-90ia 
' 12 deoi- 
I mils to 6 
I mils. 


Spiritus Ammoniro v 
Fetidus 
— Armoraoiro 
Co. 


Dose. 
20-90m 
12 deci- 
mils to 6 
mils. 


Spiritus Eectifioatus is also pharmacopoeial. 

Note. — Sp. is in English a common abbreviation for 
Spiritus. In French it is the abbreviation for Syrup. 

Succi. — These are the expressed juices of plants, to 
which a third of their volume of alcohol (90 per cent.) 
is added to preserve them. The B. P. contains three : 

Dose. 

Succus Limonis contains no alcohol. 


Suppositoria. — Suppositories are conical solid 
bodies containing active drugs for introduction into 
the rectum or vagina. Each is made to weigh 1 grm. 
The basis of all is oil of theobroma, except Sup. 
Glycerin! in which it is gelatin. 

The B. P. contains seven, viz. Sup. Acidi OarboHci,_Acidi 
Tannici, Belladonnie, Glycerini, Morphinie, lodoformi, and 
Plumbi Co. 

In hot countries if the Suppositories would otherwise be 
too soft, some of the Oil of Theobroma may be replaced by 
"White Beeswax. 
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Syrnpi. — Syrnps aro fluid preparations of drugs 
flavoured with sugar. 

Examples : Sy. Aurantii, Sy. Ehoi. The dose of all is 
J to 1 11. dr. (2 to 4 mils), except Sy. Cascarre Aromaticus, 
Sy. Chloral., Sy. Codeinre Phosphatis, Sy. llliei, and Sy. 
Sonnra, of which it is ^ to 2 11. dr. (2 to 8 mils). 

Tabellaj. — Tablets of chocolate, each weighing 
five grains. The B. P. contains only one : 

Tabclla Trinitrini (each contains gr. or O'o milli- 
gramme pure nitro-glyccrin). Dose 1-2. 

Tinctura). — Tinctures aro solutions of the active 
principles of drugs in alcohol. They are closely allied 
to spirits, from which most of them difler in their 
mode of preparation. They aro prepared by — 

(a) ^laceration. The drug is placed in a closed vessel with 
the whole of the menstruum for seven days, and occasionally 
shaken. It is then strained. The marc is pressed, and the 
strained and pressed liquids mixed; c.p. Tinct. Opii. 

(b) Percolation. Moisten the drug with the pre- 
Boribod quantity of menstruum for four hours, pack in the 
percolator, add enough menstruum to saturate and leave a 
layer of liquid above. Macerate for twenty-four hours. Let 
percolation proceed slowly until the percolate measures 
three-fourths of the finished tincture. The marc is pressed, 
and the fluid extracted is added to that percolated. After 
filtration enough menstruum is added to make the prescribed 
volume of tincture ; clarify by subsidence or filtration if 
necessary ; e.ff. Tinct. Buchu. For the process of reperco- 
lation see p. 7. 

(c) Simple mixing or solution of ingredients ; c.g. Tinct. 
Chloroformi et Morphinra Composita, Tinct. Ferri Perchloridi, 
Tinct. Quininro. 

Tinctures containing only one active substance are simple. 
The rest are compound ; c.g. Tinct. Camphorn) Co. 

Some are compound although it is not expressed in their 
name : they are Tincturro Catechu, Valerianoj Ammoniata, 
ValeriantB Indicte Ammoniata, Guaiaci Ammoniata, and Opii 
Ammoniata. 

It will be observed that, with the exception of four, all 
tinctures given internally have a dose of either 6-15in, or 
J to 1 fl. dr. Tinct. lodi Fortis and Tinct. Pyrethri are not 
used internally. 
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5-15111 
h 3 to 10 
deoimils 


Dose. 

Tinctura Aconiti \ 

— Cantharidini 

-lodiMiliB rl2to30 

— Stropbanthi ) cenhmils 

— BelladonntD 

— Cannabis 

Indiem 

— Oapsici 

— Ohloroformi et 

Morphinns Co. 

— Cocci 

— Colchici 

— Daturas 

Seminum 

— Digitalis 

— FerriPerohloridi 

— Gelsemii 

— Lobelia! 

ASthevea 

— Nucis Vomicte 

— Opii 

— Podophylli 
Indici 

— Scillro 

— Stramonii 

— Urgineto 

— Alstoniaa 

— Arnicas Florum 

— Asafetidre 

— Aurantii 

— Benzoini Co. 

— Borberidis ^1 fl. 

— Bucliu * dr. 

— Calumbos - 2 to 4 

— Campboras Co. mils. 

— Cardamom! 

Co. 

— Casoarillas 
— Catechu 
— Chiratas 

Several are standardized 


TincturaCinchonas 1 

Co. 

— Cinnamomi 
— Cubebro 
— Ergotas 

Ammoniata 
— Gentianas Co. 

— Gnaiaci Ammo- 
niata 

— Hamamelidis 
— Hydrastis 
— Hyoscyami 
— Jalapas 
— Jalapas Co. 

— Kaladanos 
— Kino 
— Kramerias 
— Lavandula) Co. 
— Limonis 
— Myrrh as 
— Oliver! Corticis 
— Opii Ammo- 
niata 

— Picrorbizro 
— Pruni 

Virginianro 
— Quassias 
— Quillaias 
— Quininas 

Ammoniata 

— Bhei Co. 

— Senegas 
— Sennas Co. 

— Serpentarias 
— Tolutana 
— Yaleriano) Am- 
moniata 

Indicfe Am- 
moniata 
— Zingiberis 
(see p. 8). 


Dose. 


dr. 

2 to 4 
mils. 


TrocMsci. — Lozenges or Troches are solid pre- 
parations for taldng by the mouth. They are made 
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eitlior wtli a fruit basis, a rose basis, a simple basis, 
or a tolu basis. 

Fruit basis. — Take 500 times the quantity of the drag 
ordered for one lozenge. Mix it with 20 grms. ol refined 
sugar and G'5 gmis. of tragacanth. Make the mixture into a 
paste with suOicient of the black currant paste of commerce 
to produce 050 gnus. Divide into 600 lozenges and dry in 
hot air chamber ; c.f . Troch. Acidi Benzoici, Troch. Catechu. 

Koso basis. — These lozenges arc made in the same 
way, using the simple basis, except that thej' are flavoured 
with oil of rose instead of black currant; e.g. Troch. 
Potassii Chloratis. 

Simple basis. — These lozenges are made in the same way 
except that neither rose water nor black currant is used; the 
basis is gum acacia ; c.g. Troch. Fcrri Bcdacti, Troch. 
Santonini. 

Tolu basis. — These lozenges are made in the same way 
ns the simple except that Tincture of Tolu is added; c.g, 
Troch. Morphintc, Troch. Acidi Tannici. 

Troch. Sulphuris has a special mode of preparation. 

Unguenta. — Ointments are semi-solid prepara- 
tions consisting of a fatty substance mixed with an 
active drug. They are spread over the skin, or may 
be rubbed into it. They are only intended for exter- 
nal use. The basis is either lard, olive oil, wax, 
spermaceti, paraffin, or hydrous wool fat. Benzoated 
lard is often used to prevent decomposition. When 
it is required that the active ingredient should be 
absorbed, lard, which melts at about the temperature 
of the body, or hydrous wool fat, is the best basis ; 
when the ointment is required for sores paraffin is a 
good basis, as it only softens a little at the tempera- 
ture of the body. 

In hot countries if the ointment would otherwise be too 
soft, the basis may be replaced by benzoated lard, prepared 
suet, yellow beeswax or white beeswax. 

Vina. — ^Wines are weak tinctures, the drug being 
extracted with sherry in all except Vinum Ferri Citra- 
tis and Vinum Quininse.in which orange wine is used, 
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and Vinum Aurantii, -wMcli is merely a fermented 
saccharine solution to -which orange peel is added. 

The dose of Yin. Colchici is 10 to SOiii (6 to 18 decimils), 
of Yin. Quininffi J to 1 fl. oz. (15 to 30 mils). 

With Y. Antimoniftle and Y. Ipeoaouanhro the dose 
depends upon the purpose for which the drug is used. 

The dose of the others is 1 to 4 fl. dr. (4 to 16 mils). 

Y. Ipeoacuanhro is standardized (see p. 8). 

The following NON-PHAiiMAcopcEiAii PEEP AUXTioNB are used ; 

Ahstracta. — Powdered extracts double the strength of 
the crude drug. They are official in the United States Pharma- 
copoeia. 

Bougies. — Solid cylinders impregnated with various 
drugs, and used for introduction into the ear (called aurin- 
aria), nose (called buginaria), or urethra. They are made 
either of gelatin (to be dipped in warm water before use) or 
oil of theobroma (to be dipped in oil before use). Those 
for the urethra are made in six sizes, varying from J to ~ inch 
in diameter. 

Cachets, made of wafer paper, consist of two watch- 
glass-shaped halves. ^ The drugis enclosed between them, and 
they adhere when moistened. The cachet is slightly moistened, 
put in the back of the mouth, and quickly washed down with a 
little water. This is an excellent way of giving drugs which 
are either nauseous or difficult of solution or suspension. 
Cachets are commonly used for antipyrin ; bismuth salts ; com- 
pound ipecacuanha powder ; guaiacol carbonate ; phenacetin ; 
quinine salts ; aspirin, salol, and other salicylates ; sulphonal, 
trional, and veronal. 

®^psules of gelatin are used in the same way as cachets. 
They are very useful for nauseous oils, 

• i, — Soft, pasty external applications made 

with boiling water having linseed meal as a basis and applied 
warm (see Linseed). An ice poultice consists of crushed ice. 

_ Cerata are ointments containing wax. They are official 
in the United States Pharmacopoeia. 

Cigarettes. — The drug replaces the tobacco of an ordinary 
cigarette. 

Collunaria. — Fluids used as nasal douches. 

Coll 3 rria. — Fluids used as eye washes. 

Cremora. — Creams are preparations having glycerin, 
vaseline, or some similar substance as a basis, and used for 
external application. 
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Elixirs are liquids. All contain alcohol and syrup. 
Most aro made with orange peel. Some contain aromatic 
oils. They are oflicial in tho United States Pharmacopceia. 
Some are simply flavouring agents, others contain active 
ingredients. The British Pharmaceutical Conference has 
published several, r.i/. Elixir Cascara Sagrada (same ns 
Syrupus Cascara Sagrada B. P.), Elixir Glusidi, Elixir 
Gunranrc, Elixir Phospimri, Elixir Rhei, Elixir Scnnrc, Elixir 
Simplex (same as Syrupus Aromaticus B. P.) 

Emulsiones. — Mixtures in which the drug exists ns an 
emulsion. 

Enemata (enemas or clysters). — ^Liquid preparations in. 
tended for injection into the rectum. When their object is to 
empty the bowel they are largo in bulk (10 to 20 fl. oz.) ; when it 
is wished that they should be retained they are usually smaller 
in bulk. After injection a towel may bo pressed against the 
anus. Mucilage made with starch (sec Starch) is a good basis. 

Esseutito (essences). — Solutions of volatile oils in recti- 
fied spirit, usually of a strength of 1 in 5. 

Fonienta, — Fomentations consist of flannels wrung out 
in hot water, to which drugs may or may not have been added. 

Gargarisma . — A fluid preparation used for gargling. 

Grannies are small pills. 

Gnttra. — Fluid preparations to bo dropped into tljo eye. 

Hanstns. — A draught. This term is used when only a 
single dose of a fluid preparation is required. 

Insnfilationes. — Powders for blowing into the throat 
and larynx. 

Lanolinnm. — An ointment with hydrous wool fat as a 
basis. 

Iiinctns. — This has honey, treacle, or some other thick 
substance as a basis. It is to be swallowed slowly, being 
retained some time in the mouth. 

Massse consist of substances mixed so as to be of a 
consistency suitable for making pills. They are oflicial in 
the United States Pharmacopoeia. 

Mollinnm. — A mollinum is an ointment having for its 
basis mollin, a superfatted soap. It is readily absorbed, and 
also readily washed off with water. 

ITebulse. — Solutions sprayed into the throat by means of 
an atomizer. 

Paste. — A preparation to be applied as an ointment. 

Pastillus. — Pastils are lozenges having glyoo-gelatin 
as a basis. 

Perles are small gelatin capsules. 
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Pessus. — ^Pessaries ato eoUd preparationB made like Bup- 
positories, and introduced into the vagina. 

Pigmentum. — Apaintisapreparntion adapted for paint- 
ing on the skin, throat, &c. 

Tablets. — Solid, disc-like or lenticular bodies made by 
compression. They are very popular, but are sometimes useless, 
for they may be so hard and insoluble that they are found in 
the fajces quite unaltered. 

Triturationes are intimate mixtures of substances 
with sugar of milk. They are official in the United States 
Pharmacopoeia, 

Vapores. — Inhalations are preparations arranged for the 
inhalation of volatile drugs. 

Vaselinnm. — This term is applied to an ointment the 
basis of which is vaseline. 

PIIARTHACOJLOGY AND THERAPEUTICS. 

Before describing the actions and uses of drugs 
we must consider the manner, quantity, and form in 
which to give them. 

MODES OF ADMINISTRATION OF DRUGS. 

(а) Into the blood-vessels by injection. This method 
is rarely used in man, except that a saline solution (rather 

.more than a teaspoonful of common salt to the pint of 
sterilized water at the temperature of the body) is injected 
into a vein in cases of great collapse, and salvarsan for syphilis. 

(б) Into the subcutaneous tissues by hypodermic 
injection. The skin of the patient, where it is lax, should be 
raised between the thumb and forefinger of the operator’s left 
hand ; the skin of the forearm is often selected. In his right 
hand he takes a perfectly clean syringe containing the quantity 
of fluid to be injected, and fitted with an aseptic hollow silver 
peedle, which is thrust under the raised piece of skin, but not 
into the muscles, for about an inch, care being taken to avoid 
wounding a vein. The syringeisBlowiyemptied,then\vithdvawn, 
and the thumb pressed lightly upon the seat of injection for a 
few seconds. The advantage of .this method is that the drug 
is surely and quickly absorbed. The fluid used must not con- 
tain solid particles, nor be irritating, or abscesses will result ; 
it must be aseptic, and therefore if it is not freshly prepared 
it may contain a little carbolic acid — or, better still, boracic 
acid, for this is non-poisonous and non-irritating. The^ bulk 
injected should, if possible, be about five minims. For injeo- 
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tions thnt nro not in conBlnnl usd it is ndvisnblo to kcop the 
drugs in tlio form of IfimoHm, nnd to dissolve one in n few 
inininis of water ns required. Morcurinls nro occnsionnlly 
injected directly into muscles {sec Mcrcurj'). 

(c) Into serous cavities by injection. Tins method is 
rarely used in man except when the object is to wash ont, with 
saline solution, a serous cavity, ns the pleura, which has been 
opened, or to produce adhesive inflammation, ns in the injec- 
lion of irritants into the tunica vaginalis. 

(d) Into mucous cavities. — Drugs arc most frequently 
given by the moutli, to bo absorbed from the mucous mem- 
brane of the stomach or intestines, but the rate of absorption 
is much slower than from the subcutaneous tissue, and will 
depend upon whether the drug is readily soluble in the gastro- 
intestinal secretions, nnd whether it is given on an empty 
stomach, in which case it will be quickly absorbed ; or on a full 
one, when it will be slowly absorbed. Some drugs, given by the 
mouth and absorbed from the stomach or intestines, prob.ably 
never reach the gonorat circulation, as they are excreted in 
the bile by the liver. The drug should be in a pleasant palatable 
form, and, gonornlly, so combined ns not to irritate. 

Drugs nro sometimes given by the rectum — in a solid 
form ns suppositories, in a liquid form ns cnomata or 
clysters ; but they are neither dissolved nor absorbed hero so 
quickly as in the upper part of the gastro-iiuestinnl canal. 

For local ctTects they may bo given by the urethra or 
vagina (injections, bougies, pessaries), or by the re- 
spiratory passages (inhalations, cigarettes, sprays, 
or nobulro for inhaling) j insufflations for blowing into 
the throat and larynx ; pigmenta, gargles, losonges, for 
a local oflcct on the mouth and pharynx ; nasal douches 
for the nose. For sprays an atomizer is required. Sometimes 
volatile drugs, as chloroform or amyl nitrite, are inhaled for 
their general effect. 

(c) By the sldn. — Some drugs may bo absorbed from the 
skin if nrixed with some fatty substance. In this way mercury 
may bo absorbed by being rubbed in ; but drugs are chiefly 
applied to the skin as ointments, plasters, &o., for their local 
effect. 

C.ataphoresis or Ionisation is a means of introducing 
drugs through the skin. A largo suitable pad soaked in a 
solution of the drug forms one polo of a galvanic battery. It 
is placed on the skin over the part, c.g. knee, to be influenced, 
and the other polo is placed on the skin near by. When the 
current flows the drug passes through the skin. When it is 
wished to introduce potassium iodide, sodium s.alicylate, both 
used for chronic allootious of joints and nerves, or arsenious 
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acid used for psoriasis, tlio cathode is soaked in a solution of 
the drug. When it is wished to introduce cocaine, used to 
relieve pain, copper used for ringworm and uterine discharges, 
or zinc used as an antiseptic or for rodent ulcer and other 
chronic ulcers, the anode is soaked in a solution of the drug. 

Drugs are also applied to the eye and ear as drops and 
washes. 

DOSES. 

The study of doses is termed Posology. In determining 
the dose the following considerations have to be borne in mind : 

1. Age. — The adult dose is that for a person between 
twenty and sixty years old. 

Acommon rule is, for children. under'twelve,to add twelve 
to the age, and divide the age by the number thus obtained. 
Thus for a child aged eight the dose will be oi tin adult 

dose. From twelve to sixteen years from i to -5 of the adult 
dose is required, and from seventeen to twenty years from 
t to Dryer and Walker give the following : — 

At 21 years . . full dose At 3-4 years . . -J dose 

1. 16 „ . . H „ „ 1 year . . i „ 

„ 9-10 „ . . „ Early months . ^ „ 

There are exceptions to these rules for individual drugs ; e.g. 
children take iron, cod liver oil, arsenic, and chloral very well, 
but they can take only very small doses of opium. 

Above sixty years of age the dose should slightly diminish 
as age increases. 

2. Weight. — In pharmacological experiments the dose 
should always be expressed as a propoi’tion of the weight of 
the animal. In man the weight is not often considered, for 
it depends so much upon bone and fat, which are not active 
tissues ; but, as a rule, women require rather a smaller dose of 
medicine than men. 

3. Habit. — A man who is constantly under the action of 
a drug becomes very insusceptible to it. Thus an opium eater 
requires enormous doses of opium to produce any effect. A 
person who habitually takes purgatives requires very strong 
ones to open the bowels. 

4. Idiosyncrasy. — Thesusceptibilityto drugs varies very 
much. Some persons are salivated by minute doses of mercury, 
others bearit very well, and there is hardly a drugto which some 
people are not either exceptionally indifferent or susceptible. 

5. Time of Administration. — Drugs all act to greatest 
advantage when given so that their effect will be produced at 
its natural time. Thus soporifics act best when given in the 
evening, slowly acting purgatives when given overnight, 
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quicWy acting oncB when given before breakfast, ergot when 
given during labour. 

6. Mode of Administration. — We have seen that drugs 
are rapidly absorbed from the subcutaneous tissues. Therefore 
a smaller dose is required for subcutancousinjection than when 
the same drug is given by the mouth, for absorption is slow 
from the upper gastro-intestinal tract. It is usually slower 
still from the rectum, but there are many individual 
differences with different drugs; thus strychnine is not 
absorbed from the stomach, but is readily taken up from 
the pharynx and rectum, but prussic acid is readily absorbed 
from the stomach. Also certain drugs are excreted by the 
liver or destroyed in it when given by the stomach. Other 
things being equal, absorption takes place quickly with an 
empty, slowly with a full, viscus. 

7. Mental Emotion. — Sometimes if the patieut’s mind 
is particularly fixed on the action of the drug a small dose js 
powerful. For example, often, if the patient is convinced ho will 
sleep, a very small dose of morphine is all that may be required. 

8. Temperature.— As the action of the drug on the 
organism is often partly chemical, the temperature must, in 
cold-blooded animals and excised structures, as muscle, (Src., 
help to determine its action; but the temperature of man 
varies within so few degrees that this is not an important 
factor in medicine. 

9. Preparation of Drug. — A smaller dose of a soluble 
preparation, as a tincture, will bo required than of a solid 
preparation, as a pUl, which will have to be slowly dissolved 
before absorption. 

10. B-ate of Excretion. — It is obvious that, other things 
being equal, a smaller dose will be required of a drug that is 
slowly excreted than of one which is rapidly excreted. 

11. Cumulative Action. — Sometimes it is found that 
if a person has been taking a drug regularly, but without 
the production of any toxic symptoms, these will suddenly 
develope. This is said to be due to the cumulative action of the 
drug. It may be caused by the following circumstances : 

(a) The drug may be absorbed more rapidly than it is 
excreted. This is the cause of the cumulative action of 
mercury and lead, both of which are excreted with difficulty 
by the kidney. 

(b) There may be a sudden arrest in the excretion of the 
drug. It has been suggested that digitalis and strychnine, when 
the quantity of them in the tissues reaches a certain amount, 
contract the renal vessels, and hence excretion is arrested. 

(c) It is possible that owing to an alteration in the intes- 
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tinal contents, a drug which was previously very slowly dis- 
solved becomes quicUydissolved, and hence rapidly absorbed. 

12. Disease.— The physiological action oi drugs, m\d 
consequently the dose, are profoundly modified by discaso. 
For example, a patient with peritonitis will bear enormous 
doses of opium. Antipyretics, which do not aCect a normal 
temperature, powerfully depress a febrile temperature. 

13. Species. — Different animals are often able to with- 
stand largely different doses. Thus birds are very tolerant to 
opium, herbivore to atropine, and hedgehogs to many poisons, 
e.g. cantharides, and white rats are much more tolerant than 
brown to various toxins. This probably depends upon the dif- 
ferent chemical composition of the tissues of various animals. 

PEESOEIBING. 

The more complex prescriptions consist of — 

(11 The Basis, or principal active ingredient. 

(2) The Adjuvans, or that which assists its action. 

(3) The Corrigens, or that which corrects its operation, 

(4) The Constituens, vehicle or excipient, which imparts 
an agreeable form. 

Thus the object of every prescription is, if possible, to cure 
quickly, safely, and pleasantly. For example, in Pilula Colo- 
cynthidis etHyoscyamithecolocynthisthebasis, the aloes and 
Bcammony form the adjuvans, and the extract of hyoscyamus 
is the corrigens to prevent the griping. In Mistura Cretaj the 
cinnamon water is the vehicle. Many drugs do not require 
anything to assist their action or correct their operation. 

Incompatibili^ of in^edients should be par- 
ticularly avoided in prescriptions. There are three 
kinds of incompatibility : 

(a) Chemical Incompatibility, Usually when chemical 
incompatibility occurs in a prescription, it is due to inter- 
action between two soluble salts leading to the formation of 
another salt. Sometimes chemical incompatibility is en- 
countered designedly, for example, perchloride of mercury 
is often prescribed with potassium iodide, mercuric biniodide 
is formed, but is kept in solution by the excess of potassium 
iodide. Often, however, in careless prescriptions, the i^t®^ 
action of soluble salts leads to the formation of a salt ’i^hich 
is insoluble in the mixture, and a precipitate falls ‘O ^he 
bottom of the bottle. It is important to remember that 
glucosides should not be ordered with acids, wlucn 
decompose them ; nor alkaloids or alkaloxdal salts wit 
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nlkalics, alkaline salts, tnnnicticid, iodides, or bromides, forthey 
precipitate them. Failure to remember this has caused death, 
nil the alkaloid being swallowed in the last dose in the bottle. 

With the following drugs it is particularly diliicalt 
to avoid diomical incompatibility : 


Antippin. 

Chlorine in solution. 

Iodine in solution. 

Liquid preparations ol Iron. 
Lead salts. 

Zinc salts. 

Silver salts. 

Mercuric Chloride (especi- 

nlly). 

All Iodides. 

All Bromides. 


Potassium Permanganate. 
Potassium Acetate. 

Nitrites. 

Tannic Acid. 

Gallic Acid. 

Acidum Hydrocyanicum Dilu- 
tum. 

Mineral Acids. 

Liquor Potassro. 

Quinine Sulphate, 

Guaincum Tincture. 


Substances ricli in oxygon, ns chlorates, iodates, per- 
manganates, pierntes, nitrates, and bichromates, should not 
bo mixed vritb readily oxidizable substances, such as 
charcoal, sulphur, iodine, carbolic acid, glycerin, turpentine, 
and organic compounds generally, for explosive compounds are 
very liable to be formed. 

Poisonous compounds may bo formed by the admix- 
ture of substances in solution ; c.p. potassium chlorate and the 
syrup of iodide of iron liberate iodine, dilute hydrocyanic acid 
and calomel form cyanide of mercury, potassium chlorate and 
potassium iodide form at the temperature of the body a 
poisonous compound, probably potassium iodate. Death has 
occurred owing to patients having taken some of these care- 
less prescriptions. 

If, in a mixture, incompatibles are inevitable, they should 
both be diluted with the vehicle before they are added to each 
other. The careful prescriber will avoid combining any of the 
above incompatible substances. 

(6) Physical Bicovipatibility . — This occurs when the mix- 
ture of the substances will not form a clear solution ; c.g. 
insoluble powders and oils will not mix with water, the addition 
of which to some spirits and all resinous tinctures, and to liquid 
extract of male fern, causes a precipitate ; an acid mixture is 
flavoured with liquorice, but the acid precipitates glycyrrhizin ; 
an alcoholic solution added to chloral causes all the chloral to 
rise to the top. 

In such cases the solution may be thickened so that the 
precipitate is suspended in it to form a suspension or an 
emulsion, but even then the mixture must be shaken before a 
dose is taken. Mucilage of acacia is the best suspending 
agent. The substances incompatible with it are mentioned on 
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p. G. Tragacantli is often preferred, for it keeps belter than 
acacia ; the addition of a little almond oil improves the appear- 
ance of the mixture. It is used, for example, to suspend the 
guaiac resin in Jlistura Guaiaci. Indian Gum resembles acacia. 

1 pt. of most fixed oils requires M. Acacirc J pt., water 1 pt. 

1 pt. of balsam of Peru „ 2 „ 1^ 

1 pt. of oil of turpentine „ 1 „ 1 

Sometimes yolk of egg or milk is employed to form an emul- 
sion or suspension. Liquor Potassio much facilitates the 
admixture of fixed oils and water. This, for example, is the 
object of the Liquor Potassro in Mistura Olci Iticini of B. P. 
1885. It often, however, acts chemically on the ingredients 
of the prescription. Tincture of quillaia and tincture of 
senega, ns they contain saponin {q.v.), aid the emulsification 
of any oil. Light carbonate of magnesium is employed to aid 
the diffusion of an oil in water, ns inYnporOleiPiniSylvestris 
ofB.P. 1885. Besinous tinctures require an emulsifying agent; 
an equal part of mucilage of acacia is the best. The suspen- 
sion of oil of turpentine in mucilage of acacia is a common 
non-ofilcial example of an emulsion. 

(c) Pharmacological Incompatihiliti/ ; c.g. the combina- 
tion of purgatives with astringents. Sometimes this is inten- 
tional, ns in the occasional addition of atropine to a hypodermic 
solution of morphine. After the description of each drug, those 
that are incompatible with it will be enumerated. 

THE PRESCRIPTION. 

The details of a prescription should he -written 
in the folio-wing order ; 

The jdrst part is the Supcrscriptiori, which is the sign 8^, 
an abbreviation for Recipe, “ Take.” 

The second part is the Piscripiion, consisting of the names 
of the drugs in the genitive case (the vehicle in the accusative 
if “ ad” is used with it), and their doses in the accusative. 

The third part is the Stibscription, that is to say, the 
directions to the dispenser. This in England and most other 
countries is sometimes -written in Latin, but in France and 
the United States it is always in the native language. 

The fourth part is the Signature, that is to say, the direc- 
tions to the patient (from L. “ Signetur,” let it be labelled). 
This is -written in English. 

The fifth part consists of the doctor’s name or initials at 
the bottom on the right, the patient’s name at the bottom on 
the left, and under it the date ; thus ; 



Th\ i-onr' \u\iV tiiilul t'.iiicf ti i^ny, I wo liov.r^ r.t'.fr 
Vi'illinTu {''iniUi. I’-rij. A. It. C. 

ic<\h Jmif. I'.'l 1 . 

r, r'", nii'l /r r.rf nliLn \ ioiioi)’- for m loi, o liulf, r.ii'i o-i for nun, 
of fuel). 

TIk' fnllov.’iii;' )- n pr< ; rjljiiioii for n jilU ; 

1) I'llr.'sr!! yjijrl', Yoinip.'o Hirc'i ;;r. J. 

I'.xtr.tcli I'uonymi I - ,, 

Alolol _ ].tnrr,/5. 

Hj-ilrnrj'vri F'lbrhloriAi (t. j. 

Kxlrnolmn llyorcynmi ml f;r. v. 

Pint jnliilu. MiUo'Jl. 

TnV.n ono hnnii'(Vmt<-ly brforc tlinnur every rvenini:. 

Kniiili, Ki'q. * A. H. 0. 

mil Kov„ HtM. 

It will 1)0 olrervid tlmt the qniviUilie'! in the prencriiition 
nro for one pill only, and the cheinlHl In iVirecleA to rend 2’i. 
Often, however, the jirenciijition in written with tho (juiinUty 
of ench innrcdienl necerniiry to innho the full nuniljor of pillo. 
Thun : 

1^, I'jxtrncli 'Nucin Vomlcro Ricci py. vj. 

riyilrurgyri Bubchloridi pr. xxiv. 

Extrivctum llyocoyami ud gv. exx, 

Pinnl pilulic 24. 
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Take one iinnicdiately before dinner every evening. 

William Smith, Esq. A. B. C. 

lllh Nov., 19M. 

Prescriptions for powders arc also written in cither way. 

The following is a metric prescription such ns would bo 
used on the Continent. The quantities, cither of fluids or 
colids, are expressed in grammes, so that the abbreviation 
gm. for this word is omitted. 


Ijc iilngncsirc Sulphatis 
Acidi Sulphurici Dilnti . 
Syrupi Limonis 

Aquro 

Fiat hnustus. 

To bo taken on rising in the morning. 
William Smith, Esq. 

22 Jan., 1914. 


. 30 
. 0‘C 

. 30 
, 180 


A. B. C. 


The medicine may be prescribed ns a pill when it is 
required that the patient shall carry it about with him, when 
only a small dose is needed, when it is desirable that it shall net 
slowly, when it is required to act on the lower bowel, when it 
is insoluble or nauseous, or when it is diflicult to proscribe in 
the liquid form. Kaolin is the best basis for substances, ns 
permanganate of potassium, which arc decomposed by con- 
tact with organic matter. 

Oils, and volatile, deliquescent, or bulky substances should 
not be prescribed ns pills, ns they require much solid excipient ; 
nor should pills bo used for substances required to act imme- 
diately. Insoluble or very nasty powders are often best given 
in cachets. 

If it is required to give the drug in an cffciDCScing draught 
or mixture, an alkaline carbonate is prescribed with the 
mixture containing the drug, while a solution of citric acid 
(g.u.) or tartaric acid [q.v.) is proscribed in a separate bottle. 
A dose from one bottle is mixed with a dose from the other, 
the acid acting on the carbonate liberates carbonic acid gas, 
hence the mixture eilervescos. It should bo drunk before 
effervescence has passed oC 

Ahhreviations should bo employed ns little as possible. 
The edition of the “British Pharmacopoeia” published 
1914 is the first giving an abbreviation for each official 
substance and preparation. Serious mistakes have happened 
because the abbreviations have been ambiguous. The 
following are especially to be avoided : 

Acid. Hydroc. (maybe either Acidum Hydrochloricum or 
Acidum Hydrocyanicum). 
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Ext. Col. 
Hyd. CbloT. 
Hyd. 


Sulph. 


(inoy be oUbcr Extractum Colcluci or Ex- 
trnclnm Coloojnthidis). 

{ „ „ Calomel, Corrosive subli- 

mate, or Chloral hydrate) 
( „ „ IlydrargjTum, Hydraa, lly- 

driodas, Ilydroohloras, 
riydrochloridum, or Hy- 
drocyanicijs). 

( „ „ Sulphur, Sulphide, Sulphate, 

or Sulphite). 


Sometimes the signature is written in Latin, and it is often 
abbreviated. A list of abbreviations is in the Appendix. 

In Great Britain it is understood, unless otherwise slated, 
that preparations are those of the British Pharmacopoeia. 

Ad. — Be careful in deciding whether or not to uso this 
word before the vehicle. If it had been left out in tho pre- 
scription on p. 39, tho bulk of tho mixture would have been 
nearly 10| fluid ounces, and tho amount of tho ingredients 
in each dose would have been loss than was intended. 

Dispensuag tlie Prescription. — The dispenser should 
bear the following rules in mind : — (1) Bead tho prescription 
through first. (2) Next write tho directions, so that they have 
time to dry_. (3) Solution by heat should not bo used if more 
of the salt is ordered than will dissolve in cold water. In such 
a case it must bo suspended. (4) With fluids, measure them in 
such an order that the measure-glass shall be finally rinsed out 
with the vehicle. _ (5) Use glass scale pans. (G) Clean and put 
away everything directly after use. (7) If in tho slightest doubt 
Mk the presoriber. (8) If finally tho prescription contains any 
fnsoJubie matter, label “Shake the bottle." (9) If the medi- 
oine is very poisonous, label it ns suoh and use a distinctive 
bottle. (10) If for outward application only, say so. (11) In 
dispensing substances chemically incompatible, if there is any 
likelihood that the new body formed is dangerous, communicate 
with the presoriber before dispensing (c.jr. potassium iodide 
prescribed with Spiritus iEtheris Nitrosi forms free iodine ; 
alkaloids are precipitated by alkalies). Otherwise keep the 
incompatibles as far apart as possible by diluting each with 
the vehicle before mixing. 

Dangerous Drugs Act. — The following regulations 
under this Act came into force on September 1, 1921. They 
apply to Morphine, Diamorphine (Heroin), Cocaine, Eegonine, 
their respective salts, medicinal Opium, and any preparation 
or admixture containing not less than 0'2 per cent, of 
anhydrous morphine tr O'l per cent, of cocaine, eegonine or 
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dinmorphine. Tlioj- state that prescriptions containing a 
larger proportion of these drugs must comply with the follow- 
ing conditions: (1) If an oflicial form is available the pre- 
scription must bo written on this, if not available the pre- 
scription must be marked “ Oflicial form not available.” (2) 
Prescriptions must bo in writing, (fl) Must bo signed with 
full name and address of prescriber. (1) Must specify the 
name and address of the person for whom intended. (.5) Must 
specify the total amount of the drug to bo supplied. 

The following tabic of dilutions furnishes examples of the 
maximum strengtli of a mixture which is outside the Act : 
Chlorodync, B. P. C. . . . 190 m. por 11. oz. 

Cocaine Ilydrochlor. . . . ^ grn. „ 

Diatnorphino Ilydrochlor. . . 1 grn. „ 

Liq. ^lorph. Acet 120 m. „ 

„ „ Uyd 100 m. „ 

Tinct. Opii 90 m. „ 

Tinct. Chlorotormi ct Morphin. Co. 95 m. „ 

Morphin. Acetate . . . • l-J, grni „ 

„ Ilydrochlor. . . - If pi'”- .) 

Sulphate . . • Ir grn. „ 

„ Tartrate . . -11 gm. „ 

PHARMACOLOGICAL AND THERAPEU- 
TICAL ACTIONS. 

When tho action of a drug is spoken of, the 
physiological action is usually understood. 

The primary action is that due to the unaltered drug'; 
t.g, tho emetic action of sulphate of zinc. 

Tho secondary action is that due to compounds formed 
from the drug whilst in tho body ; c.g. the antiseptic efleot 
on tho urine of Uva "Drsi taken by the mouth is by some 
thought to be due to tho fact that arbutin, its active principle, 
is in its passage through tho kidney decomposed into a gluco- 
side and hydroquinone, and the latter is a powerful antiseptic. 

The direct or local action of a drug is that produced 
on any organ with which it comes in contact ; e.g. the can- 
tharidin in cantharides, in being excreted through the kidneys 
causes inflammation of them. 

The indirect or remote action is a secondary effect, 
the result of the direct effect; e.g. curare paralyses the respira- 
tory muscles, consequently the blood becomes venous, and 
therefore convulsions take place. The venosity and the con- 
vulsions are each indirect actions of curare. 
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It is clear that, aiiionf; tlrURS nctinf; on r-iinilar jiarls, the 
total cfTcct will depend very much upon which part is first 
atlectcd. ITor example, atropine and curare parnlyro motor 
nerves, but atropine first ndectr, tlie ends of the vnRUs, and 
only late in its action the motor nerves of the voluntary and 
respiratory muscles ; hence paralvKis and asphyxia are late, 
and a rapid pulse is an early symptom. Curare, however, early 
nflccls the nerve-endings of the voluntary and respiratory 
muscles, and the heart towards the end ; therefore asphyxia and 
paralysiB occur early, and a rapid pulse is a late symptom. 

Relation between Chemical Coimtitution and 
Physiolo^cal Action. — There is no doubt that the phy- 
siological action of a drug often depends npon its chemical 
constitution. Katurally, substances which arc hrehen up in 
the body insuch away as to lead to the liberation of a common 
element or group will have a similar action. The action of 
a drug also depends upon electrolytic dissociation of its solu- 
tions, and then the cfTcct depends upon which ion is the 
more poisonous. For example, the hydrochloride and snl- 
phato of strychnine will have the same action owing to the 
intensity of action of tho slrycbnino ion, and because tbo 
chlorine and sulphate ions can be disregarded, for the animal 
would be killed by the strychnine ion before enough of the 
chloride or sulphate ions could bo given to have any influence. 
But with sodium chloride and sodium sulphate the action is 
quite different, because, the sodium being almost harmless, 
sufficient quantity of the drugs can be given for the chlorine 
and sulphate ions to have their separate effects. 

Instances in which chemical constitution obviously in- 
fluences action are the similarity of effects of nitrites, the fact 
that all chlorides, bromides, and iodides of ethane and methane 
are anajsthetic, the similarity of action of iodides of many 
metals and the similarity of action of bromides of many metals. 

Substitution of one radical for another in organic com- 
pounds often strikingly modifies their action ; for example, if 
strychnine, brucine, and tbebaine are converted into methyl- 
strychnine, methylbruoinc, and methylthebaine, the convulsive 
action of each of the first three substanoes is replaced by a 
paralysing action. The effect of substitution may be also well 
seen in the various derivatives of atropine and cocaine, and 
in the relation of aconitine (g.n.) to benzaeonine and aconine. 
Another very interesting case in point is that methyl gluooside 
is sweet, ethyl gluooside is somewhat sweet, phenyl glucoside 
is bitter, and benzyl glucoside is intensely bitter. 

Sometimes the position of the radicals in the mole- 
cule' is of great physiological importance: thus resorcin 
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(metndihydroxybcnr.cno) is very- sweet, whilst pyrocatechin 
(orthodiijydroxybcnr.cnc) is bitter. 

Sometimes the molecular weight appears to influence the 
intensity of action, for the relative toxicity of various alcohols 
is ns follows : methyl alcohol, 0-8 ; ethyl alcohol, 1-0 ; propyl 
alcohol, 2'0 ; butyl alcohol, 3-0 ; amyl alcohol, 4-0. 

The difliculty of tho whole subject is, however, so great 
that it is impossible at present to lay down any laws suffi- 
ciently general to bo of any use to the beginner. It must be 
remembered that dissimilarity of action is often more apparent 
than real, for it may bo duo to varying solubility, digestibility, 
rate of absorption, rate of elimination, orratc of diffusion, also 
to the organ which happens to be first affected, and the degree 
to which the drug can dissolve the constituents of tissues. 

Relation between Physical Condition and Physio- 
logical Action.— The physical condition must obviously 
influence tho action. For example, a volatile drug can act 
directly on tho respiratory mucous membrane, and it can bo 
absorbed very rapidly. Drugs insoluble in tho gastro-intes- 
tinal fluids act very slowly unless given in solution. Again, 
tho rate and direction of diffusion must depend upon whether 
the solution of tho drug is isotonic, hypotonic, or hypertonic 
as regards tho fluid, usually within colls, with which its 
solution is diffusing. But often tho action of physical laws 
is apparently interfered with by soleotivo action of cells, in 
which case tho drug must enter into chemical combination 
with tho affected colls. Sometimes this selective action is 
very striking; for example, alcohol and lend both produce 
peripheral neuritis, but alcohol chiefly affects tho anterior 
tibial nerve, whilst lead affects the musculo-spiral. Inas- 
much as the results of diffusion are best seen with solutions 
of salts of alkaline metals, effects on the body which result 
from diffusion are said to be duo to "salt action.'^ 

Colloidal Solutions or Collosols. — These solutions are 
suspensions of minute particles of a substance in the colloidal 
state (i.e. they areamorpbousand diffuse with difficulty). Many 
substances, chiefly metals, can, it is now- known, e.xist in both 
colloidal and crystalloid states. In order to remain in the 
colloidal state metals in colloidal solution require in the 
solution some organic colloid, c.g. albumin. Collosols can be 
made either chemically or electrically. When the solvent is 
water the colloidal solution is sometimes called a hydrosol. 
Collosols of iodine, silver and sulphur have been used ex- 
ternally for skin diseases. Injected subcutaneously they pro- 
duce a leucocytosis. Large doses can be given by the mouth, 
for substances in the colloidal form can only be absorbed 
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slowly. Collopols of silver nn<l mercury, nnil to n less extent 
of other metnlp, hove been piven internnlly. There is no evi- 
dence that the Ihempeulic cfTect of dnij^n in the colloidal Btate 
is better than that of the panic dniRs in the crystalloid state. 

Drugs may be clapsified according to the parts on which 
they act, and before describing each individual drug a clnssifu 
cation on this principle will be given. 

Division I.— Drnjjs aclinp upon Or;;':inisiiis 
xvliicli infest the Iltiinan ISody, or upon 
Processes pfoinpr on onlsitle if. 

Antiseptics are drugs xvhich arrest putrefaction, 
either by preventing the growth of, or completely 
destroying, the micro-organisms on wltich decomposi- 
tion depends. Some authors limit the use of the 
word to those drugs which prevent the growth of 
micro-organisms, and call those substances which 
destroy the micro-organisms disinfectants. 

Statements are most discordant as to whether 
certain substances are antiseptics, and as to their 
a^iseptic power. This is because antiseptics act 
dmerently on different organisms ; and the distinction 
has not been drawn between preventing the growth 
of and destroying micro-organisms. Also because the 
p(^er of antiseptics depends upon the temperature at 
which they act, the medium in which they are dis- 
solved, the strength of the solution, the time given 
them to^ act, and the number of micro-organisms 
present in the substance to which they are added. 

To properly test the value of an antiseptic the 
above conditions must be noted. All instruments 
and substances — except the fluid containing the 
micro-organisms to be tested — are heated so that 
any adventitious micro-organisms are destroyed. 
A cultivatmg medium in -which the micro-organisms 
will grow is selected, and two test-tubes, each con- 
taining some of it, are taken ; to one of these the 
supposed antiseptic is added. Some fluid containing 
the micro-organisms is then added to both test- 
tubes ; both are plugged with sterilized cotton wool 



46 


MATERIA MEDICA 


to provont the entrance of germs from tbo air, and it 
is observed -whether the micro-organisms -will grow 
in the tube containing no antiseptic, but not in that 
containing the antiseptic. Phenol is usually taken 
as the standard. 

But after testing in a laboratory wo do not know 
the clinical value of an antiseptic. Many lose much 
power if dissolved in oil or glycerin, or in the presence 
of protein, e.g. serum, many retard phagocytosis, or 
are too irritant, or are toxic when absorbed. Aqueous 
solutions of Flavine {Synonym. — Acriflavine) and 
Brilliant Green have these defects in but slight 
degree. Flavine is the bettor and has a stimulating 
effect on connective tissue cells. 

As the power of an antiseptic depends on so many 
circumstances, no exact order of their potency can be 
given, but roughly the more powerful are placed first 
in the following hst : 

1. Heat. — This is the best antiseptic, but a temperature 
of at least 100° C. is usually required. After an infectious fever, 
clothing, bedding, Ac., may be heated in a dry air chamber to 
between 100° and 150° C. ; or what is far better, as dry air 
does not penetrate the spores nearly as well as moist, and the 
interior of the rolls of fabrics often hardly gets heated at all, 
steam under pressure may be driven through them. Another 
useful way is to boil the infected things in water. Surgical 
instruments are disinfected in this way. 

2. Flavine. Synonym. — Acriflavine. 

3. Brilliant Green, — (sec above). 

4. Percliloride of Mercury. — A solution of lin 1000 is 
constantly used for washing hands, and many other pui-poses 
connected with midwifery and surgical operations. 

5. Chlorine.-— Chlorine gas, disengaged by the action 
of hydrochloric acid on black oxide of manganese, may be 
used to disinfect & room, the windows, chimneys, and doors 
of which are pasted up. Disengaged from chlorinated lime, it 
is used to disinfect and deodorize urinals. Used ns one of 
the many hypochlorite solutions it is a most powerful anti- 
septic for surgical purposes. It must be remembered that 
it attacks and bleaches many substances. 

6. Bromine, and 7, Iodine vapours are rarely used, ns 
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they nre too irritotin;’, hut tincluri’ of iodine ic froQurnlly 
paintosi on tlic .'kin to oiFinfret it before opi rntionr. 

8. Iodoform yicldp iodine wlu n in con'nc' with nniinnl 
tisEUC? and fo nctF an an antiTplic, 

9. Carholic i\cid and dmvMnt-. nro laTj'‘dy \w('d. 

10. Crcsol and its nllicF tiro very powerful and much used. 

11. CreoEoto, 12, Thymol, and III. Naphthol are 
powerful ns carbolic acid, but far IcfS foIuMp in water. 

14. Salicylic acid, Rcaorchi, 10. Qninino, 17, 
Oleum Eucalypti and olber c^'^cntial oils and olco rr’ inr. 

18. Balsam of Tolu, 19, Balaam of Bcrix, 20, Ben- 
zoin nre powerful but too ctepensive for pciural ure. 

21. Perorido of hydrojjen i.s u‘'cd in purpery. It If 
also the active ingredient of Sanilas. 

22. Sulphur d.ioJddo, formed by burnin;; Fulphnr, i.s 
used to disinfect rooms. 

23. Boric acid ib feehlo, but, as it Is not irritating, it is 
widely used for surgical purposes and for pre.'^erving food. 

24. Permanganate of potassium, and 2.’», Chloride 
of zinc are used domestically. 

20. Sulphate of zinc, 27, Sulphate of copper, 23, 
Nitrate of silver, 29, Potassium hichromato. 

30. Strong acids and alkalies sucli ns hydroehloi'ic acid 
and caustic potash. 

31. Alcohol is antiseptic only in strong solution. 

Dixon gives the folloa-ing useful classification of the way 

in which antiseptics act : — 

(a) (Salt action. These by osmosis extract water from micro- 

organisms and BO kill them, c.g. common salt (used 
for preserving meat) and sugar (for preserving fruit). 

(b) Oxidation, c.g. potassium permanganate. Chlorine, 

bromine, and iodine act in the presence of water by 
abstracting hydrogen. 

(c) Reduction, e.g. sulphur dioxide in the presence of 

water, and formic aldehyde, which, however, also 
combines with proteins. 

(d) Precipitation of proteins, c.g. many metals by noting 

directly on the micro-organisms and also on their 
food in solution. 

(e) Protoplasmic poisons, c.g. conl-tar products. 

We do not knotv o£ any drugs ■whicli, "when taken 
internally or inhaled, ■will certainly destroy micro- 
organisms, either in the gastro -intestinal tract or 
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respiratory passages, nnless they are sufficiently con- 
centrated to bo fatal to the patient. Some authorities, 
however, consider that naphthol, calomel, cyllin, and 
certain other substances will destroy micro-organisms 
in the stomach and intestines, cyllin being the most 
active. As the ethereal sulphates in the urine are 
increased by bacterial action in the intestine, they form 
a gauge of the efficacy of intestinal antiseptics, and 
it is said they ate a little decreased by these drugs. 
Many attempts have been made to combat diseases 
due to micro-organisms by the injection of anti- 
septics into the blood, {c.g. quinine for malaria, 
arsenic for syphilis), but not always with success. 

Deodorants or deodorizers are substances which 
destroy disagreeable smells. There are too many for 
enumeration. Many antiseptics are deodorizers. 

Antizymotics. — This is a word sometimes applied 
to drugs which arrest fermentation. 

Anthelmintics are drugs which destroy such 
parasitic worms as infest the alimentary canal. 
Four kinds only are usual in England. 

(1) Tapeworm (Tania solium and T. mcdiocancllata). 
Anthelmintics; Fills Mas (mostly used), Oleum Terebiu- 
tbinte, Cusso, Pelletierine, Melon Pumpkin Seeds, 
Pmbelia. 

(2) Koundworm (Ascaris lumbricoidcs). Anthelmintics : 
Santonin (probably more a vermifuge). Butea Seeds. 

(3) Threadworm (Ox?/urisum«7c;4am). Anthelmintics: 
Rectal injections of salt water, infusion of quassia, solu- 
tions of iron salts, or diluted oil of turpentine. It is 
doubtful whether these drugs (except turpentine) relieve the 
patient by killing the threadworms which inhabit the rectum, 
or merely render this part unfit for them by removal of mucus. 

(4) Hookworm (Ankylostoma duodc7ialc). Rather rare 
in this country. Anthelmintic : Thymol. 

Anthelmintics for the tape- or round-worm 
should be given when tbe alimentary tract is empty. 
Hence it is a good plan to give a dose of castor oil a 
few hours before the anthelmintic, so as to ensure 
that the drug comes in contact with tbe worm. To 
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expol Ibo pRTasUc a purgalivo shouUl be given a few 
hours utter the anthelmintic. Purgatives so used are 
called Vermifuges. Vermicide is a term applied to 
drugs which kill intestinal cnt 07 ,oa. 

Antiparasitics or parasiticides are substances 
which destroy parasites. The term is usually applied 
to those which destroy iiarasites infesting the rdiin. 

(1) For tho varioiiB forms of tinea Iho followinR nro 
used Mercurial preparntions, especially the olcate, tincture 
of iodine, glycerin of carbolic acid, an ointment of pyro- 
gallio acid, a boric acid lotion, nalicylio acid lotion, 
acidum sulpburosum, fonnaldobydo, and tbymol ; and 
if the patclioB nro email, Ecvcro irritants, as croton oil, 
cantbaridin, and ebryearobin ointment. T. versicolor 
never requires Bcvcro irritants. 

(2) As a parasiticide lor itch, nulpbur ointment is gene- 
rally used. Balsam of Pom and Storax arc also effectual. 

(3) Pediculi vestimentorum will bo killed by any mild 
parasiticide. Unguontum Stapbisagriro is often used. 

(4) Pediculi capitis and pediculi pubis are also easily 
killed by mild parasiticides; mercurials are commonly 
employed, so is Unguentum Stapbisagriro. 

Antiperiodics are drugs which arrest tho return of 
diseases which recur periodically. They probably 
act by forming, after action on tho tissues of tho host, 
a poison to the micro-organism causing the disease. 

They are cinebona bark, its quinine and other 
alkaloids (by far tho most powerful), arsonions ncid, 
eucalyptus, bydrastis, salicin, and salicylic acid. They 
are used for all forms of malarial fever and neuralgia. 

Division II. — Drugs noting on tUc;Bloo«l. 

A. Drugs acting on the Plasma. — Many sub- 
stances must after absorption exist in solution in 
the plasma, and purgatives, diuretics, and diapho- 
retics must alter the composition of the plasma by 
abstracting substances from it. Only very slight 
changes in the reaction of plasma, which is normally 
practically neutral, are compatible with life. It is 
never necessary to make the plasma more acid, and 
any excess of alkali is neutralised by carbonic acid. 
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but in certain conditions tboro is believed to be an 
excess of acid, ■which requires neutralisation. This 
is done by means of the carbonates, citrates, or 
tartrates of the following metals : — 

(1\ Potassitini. ' (4) Iiitlunm, 

(2) Sodiivin. (5) Magnesitim. 

(S) Ammoniiun. , (G) Calcixun. 

The citrates and tartrates of these metals are 
oxidised in the body to alkaline carbonates. 

Therapeutics. — Alkalies are used to reduce the 
acidosis of diabetic coma and other conditions, 
sodium bicarbonate being usually selected. They 
are also given in gout in the hope of increasing 
the solubility of uric acid in the plasma. As the 
treatment is prolonged, a preparation which does 
not upset digestion, such as potassium citrate or 
lithium citrate, is usually preferred. Both potas- 
sium and lithium urates are more soluble than 
the sodium urate, but the change produced in the 
composition of the plasma must ho very slight. The 
excretion of potassium and lithium carbonates in the 
urine, which results, aids the excretion of uric acid 
by causing diuresis, and not, as was formerly 
thought, by increasing its solubility. Natural 
alkaline waters are frequently prescribed. 

In lead-poisoning the lead is locked up in the 
tissues in a very sparingly soluble form. Potassium 
iodide is given because some authorities beheve 
it increases the solubility of lead in the plasma, 
and consequently facilitates its excretion by the 
kidneys. 

Alkalies have been largely used in rlimmaticfever, 
on the assumption that there is a deleterious agent 
in the plasma, and that its solubility is increased 
by increasing the alkalinity of the plasma ; but 
this treatment has now been abandoned in favour of 
that by salicylates. For the same theoretical reason 
alkalies have been given in rheumatoid arthritis. 
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Purgatives, diophorciics, ninl diuretics nocc'^^arily 
alter the composition of the plasma, and arc largely 
used vrhen there is much cedema of any part, or 
effusion into serous ca\'itios, in the hope that as fast 
as these remedies drain off fluid from the plasma it 
vrill ho replaced by that which is effused patho- 
logically. Also they arc given in conditions, as 
urremia, in which it is thought that there arc 
poisons in the blood, in order that their excretion 
may be hastened. 

The composition of tho plasma can also bo altered 
directly either by venesection or transfusion. 

B. Drugs acting on the Ked Corpuscles. — Tho 
most important are those which can increaso tho 
amount of haemoglobin when that is deficient. 
Strictly speaking, all these have a pathological and 
not a physiological action, for we know of no drugs 
which vi^l increase the amount of iron in perfectly 
healthy blood. These drugs are called hcematinics. 
They are— 

(1) Iron and its salts. ) (2) Arsenions acid. 

They not only increase the quantity of bfcmo- 
glohin in each co|q)uscle, but also the number of red 
corpuscles. Their action is much aided by good 
food, fresh air, and attention to tho general health, 
and especially to the digestive organs, Tho mode of 
action of these hcematinics is very obscure, and will 
be discussed under each drug. Iron is by far tho 
most important and effectual. 

Potassium permanganate, salts of copper, hydro- 
chloric acid, potassium salts and phosphorus have 
been incorrectly termed hcematinics. 

Indirect haematinics are drugs which benefit the 
patient by removing some obvious cause for his defi- 
ciency in hcemogloWn, or anaemia, as it is generally 
termed. Such are mercury, given for syphilis, 
quinine for ague. 
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The size of the red blood-corpuBclcs is said to bo diminished 
by carbonic acid, quinine, and morphine, and to be increased 
by oxygen and hydrocyanic acid, and their number is said to 
bo increased by small doses of mercury. 

There are some drugs which are not employed 
therapeutically for their action on the blood, which 
are nevertheless very important physiologically and 
toxicologically, for they kill by altering the composi- 
tion of the hcemoglobin, thus preventing its unit- 
ing with oxygen. Such are carbonic oxide, which 
displaces the oxygen from oxylimmoglobin form- 
ing carboxyhremoglobin. Potassium chlorate, aceta- 
nilide, phenazone, phenacetin, pyrogallic acid, potas- 
sium permanganate, and nitrites, especially nitrites, 
convert the haimoglobin into methrcmoglobin, and 
destroy the red corpuscles. 

Phosphorus, sulphuretted hydrogen, turpentine, iodine, 
and sulphur also reduce oxyhremoglobin. Phosphorus is 
especially destructive to the blood. 

When freshly dra\vn blood is exposed to the air its oxidi- 
zation is diminished by bydrooyanic acid, alcohol, chloroform, 
quinine, morphine, nicotine, strychnine, and brucine. 

C. Drugs acting on the White Corpuscles.— Most 
if not all drugs which are poisons to amcebte are 
poisons to white corpuscles when applied in sufficient 
strength, which, however, is rarely the case in the 
human body. All irritants which set up inflamma- 
tion cause the white blood-corpuscles to wander 
through the capillary walls; and all the cinchona 
alkaloids have the power of arresting this migra- 
tion ; of these, quinine is the most powerful. Acetani- 
lide is also powerful. If the quinine is circulating 
in the capillaries, it prevents the white corpuscles 
from wandering out ; if it is applied to the outside of 
the vessels, it prevents the corpuscles from wandering 
away from the vessel through the wall of which they 
have passed. Arsenic increases the red marrow and 
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leads to tbc formation of many orylhroldnsts and 
myelocytes. 

Ycratrinc applied to wliitc corjitirclcn oulidde the body 
kills them. 

Caiiiplior,niyrrli, and oilier nromaticn incre.a''e tlieir pro- 
duclion by increasing absorption from tbc intoslinr. Benr.oic 
acid and large doses of colcliicuin increase the nmnber of poly- 
morphonuclear cells. SmalldoECSof colchictnn diminish them. 

B. Brugs altering the Coagulability of the Blood. 

Those which increase it : — 

Calcicsi Salts, especially Ibo Ciiixniim: and rjACTATi; ; 
Milk, in virtue of its calcium salts; MAOxr.stuJi on 
SrnoKTimi CAnnoKATi; on Lactati; ; CO.. 

Those which diminish it : — 

CiTnic Acid ; Alcohol; Bilk ; large quantities of fluid ; 
OrroKN. 

Therapeutics. — Calcium chloride or lactate is 
largely given to increase coagulation tvbcn bleeding 
is severe, c.y. in operations on jaundiced patients, or 
in hasmoptysis, or when for other reasons increased 
coagulability is desired, c.ff. aneurysm, but the tbora- 
peutic use of calcium salts is, except in jaundice, 
disappointing. Citrates have been used to diminish 
the coagulability in thrombosis and embolism but 
■without obvious good effect. 


Division III.— Driig^s nctin;? on the Cav«li!ic 
ITIcclianisin. 

The heart is capable of spontaneously originating 
impulses ■which in health begin in the sinus venosus, 
and spread downwards over the auricle and’ the 
ventricle to the apex. It used to be considered that 
these movements were due to spontaneous impulses 
proceeding from the cardiac ganglia surrounding 
chiefly the entrance of the superior and inferior vente 
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cavre, the entrance of the pulmonary veins, and the 
auriculo-ventricular groove ; but ve now know that 
there is no certain evidence that these ganglia origi- 
nate impulses, and most of the e^^dence goes to show 
that the contraction of the muscular fibres is due to 
spontaneous impulses arising in them. This con- 
tractile power of the muscular fibres can he inhibited 
by the vagus, the fibres of which proceed from the 
vagal nucleus in the medulla, and can be augmented 
by the augmentor or accelerator nerve-fibres, which 
proceed downwards in the cervical spinal cord to the 
upper dorsal nerves, from which they pass through 
the first thoracic ganglion to the sympathetic, and 
BO to the cardiac plexus, and thence to the heart. 
We are ignorant of any function for the cardiac 
ganglia ; we know that meduUated nerve-fibres lose 
their medulla in them, and that more fibres proceed 
from them than enter them. Possibly they have a 
nutritive function. Wo have therefore only to con- 
sider the action of drugs on the muscular substance 
of the heart, on the vagal or inhibitory fibres, on 
the vagal centre, on the augmentor, accelerator, or 
sympathetic fibres, and on the accelerator centre. 
The centres are remarkably easily affected by afferent 
impulses, proceeding from the heart itself or from 
almost any part of the body. Our information con- 
cerning the action of drugs on the heart of man is 
necessarily rather inexact, for many experiments are 
difficult to perform upon the mammalian heart, con- 
sequently the cold-blooded animals have been largely 
used ; and as some differences are observed among 
them — for example, between the frog and the tortoise 
— it is probable that the deductions drawn from ex- 
periments upon the hearts of warm-blooded animals 
are not wholly applicable to man. In the following 
account of drugs the action described is that of a 
moderate dose ; the action of a very large dose is 
generally the reverse of that of a moderate dose. 
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A. Drugs acting upon the Heart directly,— Our 
knowledge of these has been gained by studying 
the action of drugs upon excised hearts or pieces 
of the heart, and the action of drugs locally applied 
to the heart, either by gently applying n solution 
externally, or internally by means of a perfusion 
cannula. It is diflicult to decide whether a drug acts 
upon the muscular fibre itself, or upon the fine nerves 
between these fibres, so that no attempt will hero bo 
made to distinguish between these actions. As the 
apex of the heart contains fewer nerves than the rest 
of the organ, it has been concluded that if a drug acts 
upon the apex, when it is cut off from the remainder 
of the heart it acts upon the muscle only ; but it would 
be difficult absolutely to deny the existence of fine 
nerve-fibres in the apex. The vagus or inhibitory 
nervous mechanism has been much more studied than 
the accelerating. The efiect of stimulating tho muscle 
may be either to increase the rate or the force 
of the beat, or to do both ; that of stimulating the 
vagus or its terminations in the heart wiH be 
either to diminish the rate or tho force of the beat, 
or both ; and the effect of stimulating tho accele- 
rator fibres will be just tho opposite ; and in each of 
these three cases the effect of paralysing wuU be the 
reverse of stimulating. The distinction between a 
stimulating effect on tho terminations of the vagus 
and a depressing effect on the terminations of the 
accelerator nerves might be determined by observing 
the effect of stimulation of each of these nerves before 
and after the local application of the drug, pro^uded 
that it has been shown that the muscle itself is not 
affected by the drug ; but this is often difficult to 
prove. It is easily seen that the complexity of the 
problem is so great that it will be most convenient 
to classify the drugs which act locally on the heart 
by the effect they produce, without attempting to say 
whether they act on the muscle or nerve terminations. 
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Drugs increasing the force of the contraction : 

(1) Digitalis. (C) Voratrine. 

(2) Stropliantlms. (7) Ersrfcliroplilajnm. 

(31 Sguill. (8) Barium Salts. 

(1) ConvallariaMajalis. (9) Suprarenal extract. 

(5) Apocynum. (10) Physostigmine. 

(In Inrgo doses these drugs in frogs always cause arrest of 
heart in systole ; in mammals the final arrest may bo in diastole 
with some, e.g. digitalis. Tliey all slow tlie pulse.) 

Drags an important action of mhichis to increase the rate 
of the cardiac beat: 

(11 Atropine. (4) Cocaine. 

(2) Hyoscyamine. (5) Caffeine. 

(3) Duboisine. 

Drugs an important action of which is to sloxo the rate oj 
the cardiac beat (see also first list given above) : 

(1) Muscarine. 1 (2) Pilocarpine. 

Drugs which increase both the force and the number of 
the beats, acthig vtosthj reflexhj : 

(1) Alcohol. Ml Ancostbetics. 

(21 Ether. (5) Quinine. 

(3) Chloroform. 

Drugs which marhedlu decrease both the force and the 
number of the beats (those are called cardiac depressants) : 

fl) Hydrocyanic acid. (9) Emetine. 

(21 Aconite. (loj Muscarine. 

(3) Veratrine. (11) Pilocarpine. 

(41 Antimony. (12) Phenazone. 

(61 Arsenic. (131 Acetanilide. 

(6) Saponine. (14) Phenacetin. 

(7) Chloral hydrate. (13) Lobelia. 

(8) Bromides. 

Alcohol, chloroform, salicylates, and apomorphine, all in 
large doses. 

B. Drugs acting on the Vagus Centre. — If tve 
observe that the giving of a drug to an animal alters 
the beat of the heart, but that this alteration can be 
done away with, either by cutting the vagi or stimu- 
lating the peripheral end of the nerve — if one only 
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of them be cut — R*e niny conclude tbnt the drug acted 
on the vagus centre in the medulla, Tlie excitability 
of the vagus centre depends so much upon tho 
venosity of tho blood and the blood>pross\iro, and so 
many drugs that act directly on it also act on other 
parts of the cardiac apparatus, that a complete list 
of those influencing it cannot be given. Tho fol- 
lowing are the chief, and reference to the individual 
drugs will show whether tho vagus centre is the 
most important part of tho cardiac apparatus which 
is affected, and also the period of action of tho drug 
in which tho centre is affected. 


Drugs which slimulatc the vagus centre ; that is to sny, 
the pulse is slowed, but this slowing disappears on section of 
the vagi ; 


(1) Aconite. 

( 2 ) Veratrine. 

(3) DigitaUs. 

(4) StropliantliUH. 

(5) Squill. 

(6) ConvalLaria Majalis. 

(7) Apocynum, 

(8) Hydrocyanic acid, 

(9) Chloroform. 

(10) Hydrastis. 

(11) Suprarenal extract. 


(12) Pituitary (posterior 

part) extract. 

(13) Staphisagria (Del- 

phinine). 

/14) Atropine. 

(15) Hyoscyamino. 

(These lost three only very 
early in their notion.) 
(1C) Increased blood- 
pressure. 

(17) Venous blood. 


Drugs which depress the vagus centre : Largo doses of 
Eome of tho drugs mentioned in the lost list, and drugs which 
diminish the blood-pressure, such as amyl nitrite and cocaine. 


C. Drugs acting on the Accelerating Centre.-— 
We know very little of drugs which depress this. 
The following probably stimulate it, for their admini- 
stration renders the pulse still more rapid after the 
vagi have been cut : — 

(1) Ammonia. | (2) Apomorphine. 
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D. Drags acting on Cardiac Nerve Ganglia. — 
Theso first slightly stimulate and then profoundly 
paralyse all nerve ganglia. In the case of the heart, 
they act chiefly on the vagal, ganglia, and so the 
pulse is at first a little slowed, but soon it becomes 
rapid, weak, and irregular ; — 

(1) Nicotino. j (3) Iiohelia. 

(2) Coniine. j (4) Gelseminm. 

Therapectics. — The drugs most used for their 
action on the heart are digitalis, squill, strophan- 
thus, convallaria majalis, caffeine, alcohol, ether, 
chloroform, strychnine, belladonna, aconite, anti- 
mony, and hydrocyanic acid. The therapeutic indi- 
cation for each of these drugs will be found given 
under the individual drug. 

Division IV.— Drugs acting on the Vessels. 

Those are usually studied either by directly 
observing alterations in the size of the vessels in 
some thin structm-e, such as the ear of a rabbit, the 
mesentery, tongue, lung, web, or mylo-hyoid of a frog, 
or the wing of a bat ; or the rate of the flow may be 
observed. This can be conveniently done by cutting 
some part, as the toes of a frog, and noticing the 
rate at which the blood flows from the cut vessels with 
and without the administration of the drug to the 
animal. It is often necessary that an artificial circu- 
lation should bo maintained ; for, if not, it might be 
difficult to prove that the alteration in the quantity 
of blood flowing from the cut surface was not due to 
influences acting on the cardiac mechanism. In order 
to determine if the changes are due to local or central 
effects, it is necessary to destroy the spinal cord, or to 
out the nerves going to the part. When a drug is ap- 
plied locally, as to themesentery, and the vessels alter, 
if the nerves going to the part are not cut, it is diffi- 
cult to say whether this alteration is direct or reflex. 
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applied to the skin, cause it to become red because 
of the vascular dilatation induced. All the above 
drugs are rubefacients. 

Vesicants.' — Many of these drugs are sufficiently 
powerful irritants to cause inflammation. If this 
goes no further than the exudation of plasma from 
the vessels, and this plasma collects under the epi- 
dermis to form vesicles, the drug causing the pro- 
duction of vesicles is said to be a vesicant; c.g. can- 
tharidin. 

Pnstnlants are such of the above drugs as are 
sufficiently powerful irritants to cause the inflam- 
matory process to proceed to the passage of leuco- 
cytes through the walls of the capillaries. They 
collect in the vesicles, which consequently become 
pustules ; c.g. croton oil. 

Escharotics or caustics are the most powerful of 
all the drugs acting on vessels. Their local ap- 
plication kills the part to which they are immediately 
applied, and sets up vascular dilatation of the sur- 
rounding area ; e.g. strong nitric acid, zinc chloride, 
silver nitrate, and arsenious acid. 

Counter-irritants. — It has been shown by experi- 
ments on animals that when the vessels of the sldn 
are dilated by the application of an irritant, those of 
the viscera, especially those in the abdomen, are often 
reflexly constricted, leading to a rise of blood- 
pressure and slight acceleration of the heart and 
respiration. The same is probably true of man. 
An irritant is called a counter-irritant when it is 
applied to the skin with the object of constricting 
the vessels of the subjacent viscera. It is particularly 
to be remembered that this is a reflex nervous action, 
and is in no way due to the ndthdrawal of blood into 
the dilated vessels of the skin. Experience has shown 
that certain organs are best influenced by application 
of the counter-irritant to a definite part of the skin, 
e.g. a blister applied to the epigastrium relieves 
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gasttic paiu. Usually it vrill be found that tlio area 
of the skin is that ^vlnch Head has shown to be 
associated with the viscus. 


Tilt following, when tnhokd, dilate ixrijdieral ve^^ifk 
by acting locally on them : 

(1) Amyl nitrile. (S) Spiritns tetlicrin 

(2) Ethyl nitrite. nitrosi. 


Drugs which, given some by mouth, others subcut aneavtly, 
dilate arterioles by acting locally on them : 


(1) Amyl nitrite. 

(2) Ti^trin. 

(3) Sodium nitrite. 

(4) Ethyl nitrite. 

(5) SpirituB tothcris 

nitrosi. 

(6) Erythrol totra- 

nitrate. 


(7) Manitol hoxa- 
nitrato, 

(8J Belladonna. 

(9| Hyoscyamus. 
(lOi Stramonium. 
(11) Antimony. 


Drugs which, given some by mouth, others sttbeufane- 
ottsly, contract arterioles by acting locally on them ; 


( 2 , 


(6) Convallaria. 

(7) Apocynum. 

(8) Physostigmino. 

(9) Pilocarpine. 

(10) Muscarine. 

(11) Barium chloride. 


Ergot. 

Suprarenal extract. 

(3) Extractor Posterior 

Part of Pituitary i 
body. 

(4) Digitalis. 

(5) Squm. 

The pituitary extract, although causing general constriction 
of arterioles, dilates those of the kidney. 

In addition to the above the following have been shown 
by experiments in the laboratory to causo contraction of 
small arteries through which they circulate ; — 

Salts of copper, zinc, tin, platinum, all causo powerful 
contraction. 

Salts of lithium, calcium, strontium, magnesium, cad- 
mium, nickel, cobalt, and iron cause slight contraction. 


Drugs which, when locally applied to vessels, contract them. 

These may act in two ways, either by contracting 
the muscular coat of the vessels, or by coagulating 
the albuminous fluids around them, the coagulum 
by its contraction constricting the vessels. 
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Tiiost XL'hkh, applied txtemalhj, cor.lracl the misctdar 
C 0 at of the vcz$cU .• 

(1) Cold, hoviovcr ; ro- (5) Dilute Eolutions of 

(luced : hence rnpidly Silver salts, 

volntilizing Erib- (C>) Dilute sulphuric acid, 
nlnnccs, ns other. {7) Alum. 

(2) Suprarenal cxtraci. ^ (8) Hamamolis. 

(3) Styptioin. ' (9) Acetanilide. 

(4) Dead salts. i(lO) Dhonasonum. 

All the above, except the last two, are used In medicine 
to contract vessels. 

Those tahich coagulate the albumktous fluids around the 
vessels : 

(1) Tannic acid and all (2) Dead salts, 
substances contain- (31 Silver salts, 
ing it ; c.j. galls, kra- (4) Zinc salts, 
nioria root, kino, (5) Copper salts, 
hicmatoxylin, hama- ’ (C) Alum, 
mclis, cinnamon, | (7) Der-salts of iron, 
cucaljptus gum, and ' (8) Bismuth salts to a 
catechu. i slight extent. 

B. Drugs wMch act ou the Vaso-motor Centres. 

Drugs which, by their action on the vaso-motor centres, 

dilate the vessels: 

(1) Alcohol. (5) Hydrocyanic acid. 

(2) Ether. (6) Opium. 

(3) Chlorofox’m. (7) Thyroid gland. 

(4) Cliloral. 

Some drugs, which in small doses contract vessels by 
central action, in largo dilate them ; c.g. digitalis and squill. 

Dmgs which, by their action on vaso-motor centres, cause 
contraction of vessels : 

(1) Ergot. 

(21 Physostigmine. 

(31 Hydrastis. 

(4) Strychnine. 

C. Drugs acting on Vaso-motor Ganglia. — These 
are the same as act on the cardiac ganglia (see p. 68) . 
After transitory stimulation theyparalyse the ganglia, 
and hence blood pressure falls. Some think that the 


(5) Salicylic acid. 

(6) Turpentine. 

(7) Ammonia. 
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rise of blood pressure caused by ergot is duo to 
stimulation of these ganglia 

Astringents arc drugs ■which diminish the size of 
vessels, and so decrease exudation from them. 

Styptics, or Hseniostatics, arc drugs which stop 
bleeding. They comprehend all astringents, especially 
cold, adrenalin, load and copper salts, hamaraelis, 
ergot, tannic acid, and per-.'^alts of iron, which 
coagulate the blood that is flo'vsnng from the vessel, 
and the clot prevents further bleeding. Matico 
lea-ves (B. P. 1885), because of the numerous hairs on 
their under surface, favour coagulation of blood 
when locally applied to a bleeding surface. Cobwebs 
act in the same way. 

Therapeutics. — Drugs which locally dilate vessels 
are applied to stimulate sores to heal ; they promote 
absoration of inflammatory products, including bac- 
teriiu toxins which increase the resistance of tho body 
to these toxins, as seen in tho application of iodine 
over certain^ diseased joints ; they act as counter- 
irritants in disease of deep-seated organs, as in tho 
application of a blister for pleurisy. Drugs w'hich 
by their central action cause dilatation of all tho 
vessels of the body are used in certain forms of heart 
msease, as angina pectoris; and some suppose that 
the good they do is brought about by dilating tho 
vessels and so rendering the work of tho heart easier. 

myl nitrite ^d nitro-glycerin are much used for 
tms purpose. Drugs causing general vascular dilata- 
tion are also employed to cause dilatation of the 
vessels of the skin, with the object of thereby lead- 
mg to an increase of perspiration and an increased 
radiation of heat. Alcohol and Spiritus iEtheris 
8/mongst others are used in this way. 

The most important use of astringents is as 
swptics ; they are also used to check excessive dis- 
charges of all sorts, as in diarrhoea, leucorrhcea, &c., 
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and in relaxed conditions of vessels, such as are 
often seen in pharyngitis. 

There is perhaps no better opportunity than this 
of mentioning emollients and demulcents. 

Emollients are substances which soften and pro- 
tect parts. The word is usually employed for sub- 
stances applied to the skin. 

Common emollients are substances soaked in warm water, 
as hot fomentations and poultices; fats of various sorts, as lard 
and lanolin (hydrous wool fat) ; non-irritating oils, ns olive oil, 
spermaceti, petroleum, vaseline, &c. 

Demulcents are substances which protect and 
soothe parts. They retard the local action of sub- 
stances dissolved in them, c.g. sugar tastes less sweet 
when dissolved in a demulcent than when dissolved 
in water. They are generally applied to mucous 
membranes, especially when unduly dry, and thus 
they are often used for the mouth. 

Instances of them are gelatin, isinglass, glycerin, gum, 
honey, linseed, starch, spogel seeds, and white of egg. 

Division V.— Drugs acting on tlic Skin. 

All those described in the last section act on the 
cutaneous vessels, but in addition we have — 

A. Diaphoretics, or drugs which increase the 
amount of perspiration. These may do so either by 
stimulating the sweat centres in the spinal cord, the 
nerves proceeding from the centres to the glands, the 
terminations of the nerves in the gland, or the glan- 
dular cells themselves ; or dilatation of the cutaneous 
vessels may, by the increase in the amount of blood 
and the greater warmth, stimulate the glands and lead 
to an increase of sweat. It is difficult to teU whether 
drugs acting on the vessels do not also act on the other 
parts of the mechanism ; and it is also difficult to 
decide whether a drug acts on the gland-ceUs or the 
terminations of the nerves, so we will consider 
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diaplioretics under two headings, those which act 
centrally and those which act pcriphcrnlly. These 
are differentiated by observing whether the drug acts 
after the spinal cord is destroyed, and on a part of 
the shin after the nerves going to it are cut. 

(a) Diaphoretics acting pcrijmcrnllij : 

(1) Pilocarpine. (.">) Anrmoninm acetate. 

(2) IfTnBcarine. (fi) Auiinouiuin citrate. 

. (.S) ITicotino. (7) ’Warmth. 

, (4) Antimony Salts. 

(&) Diaphoretics perhaps acting centrally : 

(1) Ipecacuanha. 1 (2) Opium. 

(cl Diaphoretics whose inonfc of action is doubtful: 
Colchieum, ealicine, lobelia, aconite, potassium citrate and 
acetate. All these arc very feeble. 

"When a diaphoretic acts very powerfully it is called a 
Sudorific, c.g. pilocarpine, 

B. Anhidrotics, or Antihidrotics, drugs which 
diminish the amount of perspiration. The part on 
which these act is determined in the same way as in 
the case of diaphoretics. 

(a) Anhidrotics acting peripherally : Atropine is very 
powerful, acting on the ends of tho nerves in the glands ; 
hyoscyamns, Btramoninm, and agaricin act in the same 
way. The local application of cold has a similar action. 

(b) Anhidrotics the mode of action of which is doubtful 
(these are reputed anhidrotics, but probably they have no 
effect) ; 

(1) Acids. I ( 3 ) Quinine. 

(2) Nnx vomica. ( (4) Zinc salts. 

Therapeutics. — Diaphoretics are used for three 
purposes : either to increase the amount of sweat 
because that of the urine is failing, and for this 
purpose pilocarpine is largely used ; or in the hope 
that poisons may be excreted by the sweat, hence 
the use of pilocarpine in ursemia ; or as mild anti- 
pyretics, in order to increase the loss of heat by 
increased evaporation ; for this purpose ipecacuanha, 
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ammonium acetate, nnd opium were formerly much 
employed, but of late years much more efficient 
antipyretics have been discovered. 

Anhidrotics are used cither for general condi- 
tions, as phthisis, or for local conditions, as sweating 
of the feet ; but they are not of great use in medicine. 

AYe do not know of any drugs which will alter the 
composition of the sweat, except in so far as that 
certain drugs may he excreted in the sweat when 
taken internally : such are iodine, potassium iodide, 
succinic, tartaric, and benzoic acids, the last in the 
form of hippuric acid. 

^Ye have no knowledge of the effects of dinigs on 
the sebaceous secretion. 

Certain drugs when taken internally in large 
doses produce a rash on the skin, possibly because 
in the course of their excretion through the sldn 
they irritate it. Such are — 


(1) Copaiba. 

(2) Cnbebs. 

(3) Bromides. 

(4) Iodides. 

(5) Turpentine. 

(6) Belladonna. 

(7) Chloral. 

(8) Opium. 

(9) Quinine. 

(10) Salicylic acid. 


(11) Arsenical salts. 

(12) Acetanilide. 

i l3) Plienazonum. 

14i Bhenacetin. 

15) Cliloralamide. 

(IG) Antitoxins. 

(17) Serums. 

(18) Aconite. 

(19) Silver salts may dis- 
colour the skin. 


Division VI. — Drugs acting on tlie 
Urinary System. 

1. Drugs increasing the quantity of urine secreted. 
These are called diuretics. The kidney is a double 
organ with two distinct varieties of epithelium ; it 
is particularly well supplied with vessels and vaso- 
motor nerves, and is also profoundly under the 
influence of variations in the quantity of blood 
flowing through it ; hence there are various ways in 
which diuretics may act, but the chief methods must 
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be either directly on the renal cells, or by increasing 
the flow of blood through the kidneys. 


{a) Dhtrclic^ acting on the renal cells : 


( 1 ) 

(2) 

( 3 : 

(4 

(5 

(6 

(7 

{ 8 . 

( 9 ) 


Caffeine. 

Tlieo’bromine. 

Scoparium. 

Encliu. 

Tlva Ursi. 

Jtmiper. 

Turpentine. 

IVTercury. 

Potassium acetate. 


I (10) Potassium citr.atc. 
i (11) Potassium carhon- 
' ate. 

j (12) Potassium tartrate. 

(13) Potassium acid 
, tartrate, 

] (l-l) Corresponding 
1 sodium salts. 

1 (16) Urea. 


(6) Diuretics acting through the circulation : 

(1) Pigitalis. 1 (G) Apocynum. 

(2) Squills. (7) Pituitary extract, 

(3) Stropantlius. (8) Alcoliol. 

(4) Convallaria. (0) Cold to skin. 

(5) ErytliropMcBum. i 


Therapeutics. — Diuretics are used in cardiac and 
pulmonary diseases when, owing to the general vas- 
cular disturbance, the quantity of urine falls below the 
normal standard. Also in diseases in which there is 
excess of fluid in certain parts of the body ; for ex- 
ample, pleuritic effusion and ascites, with the object 
of getting rid of as much fluid as possible by the 
Mdneys. Also they may be used to dilute the urine, 
e.g. when it is prone to deposit its solids. Lastly, 
in certain forms of kidney disease, although in these 
maladies it is always a question how far it is de- 
sirable to stimulate diseased organs. It is of great 
importance to remember that diuretics may act in 
many different ways, that there are many causes for 
diminution in the quantity of urine secreted, and 
that it is difficult to say in any particular case what 
is the cause of the decrease in the quantity secreted. 
Therefore it is usual to give diuretics in combina- 
tion, in the hope that if one of them does not have 
the desired result another will. 
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2. Drugs dimmishing the quantiiy of urine 
secreted . — These are such as produce acute inflam- 
mation of the kidney when given in large doses ; 
c.g. tui-pentine, cantharidcs, phosphorus. They are 
never given for this purpose in medicine. 


8. Drugs rendering the urine acid . — The chief 
official drug that can do this effectually is hexamine 
which acts by the formation of formaldehyde in the 
urine. Benzoic acid in its passage through the Iddney 
is converted into hippuric acid and is therefore 
a urinary antiseptic, but is inferior to hexamine. 
Either is given when from any cause the urine under- 
goes alkaline decomposition any^vhere within the 
urinary passages. Acid sodium phosphate is the 
natural acid of the urine, and its administration by 
the mouth increases the acidity of that fluid. Salicylic 
acid will, to a slight extent, increase the acidity of the 
urine, as will very large doses of citric or tartaric acid. 

4. Drugs which render the urine alkaline . — Those 
organic salts of the metals potassium, sodium, 
lithium, calcium which are oxidised in the body to 
carbonates and excreted as such by the kidneys, such 
as the tartrates and citrates, and to a less extent 
the acetates, will do this. The carbonates have the 
same effect. Nitric acid is said to increase the 
amount of ammonia in the urine, and thus to render 
it slightly alkaline. Organic ammonium salts and 
ammonium carbonate given internally do not render 
the urine alkaline, because they are decomposed in 
the body, urea being probably formed. 

Lithontriptics axe drugs which prevent the de- 
position in the urinary passages of the solids of the 
urine. If this fluid be acid, uric acid often crystal- 
lizes out, forming gravel or uric acid calculus ; less 
often calcium oxalate crystallizes, giving rise to 
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calcium oxalate calculus. When there is any liheli- 
hood of the formation of either of these calculi, 
alkalies may be given. • If the urine is undergoing 
alkaline decomposition phosphates are liable to 
crystallize out. In this case tho object will bo to 
render the urine acid and aseptic. This will be 
attained by giving hexamine, benzoic acid, the acid 
phosphates, and urinary antiseptics. 

Therapeutics. — The chief use of alkalies is to 
diminish the acidity of the urine, so as to render 
the precipitation of uric acid unlikely ; or to render 
it alkaline so as to attempt to dissolve uric acid 
crystals. We know of no drug which will dissolve 
those of oxalate of lime. Alkalies are also given 
to gouty subjects, partly to alkalize tho blood, but 
also partly to alkalize the urine, for such persons 
are very prone to deposit uric acid in the urine. 
Potassium urate is much more soluble than sodium 
urate ; citrates and acetates are not likely to upset the 
digestion, consequently the drugs most used are the 
citrates and acetates of potassium . Copious draughts 
of water, by diluting tho urine, aid in preventing tho 
deposition of uric acid or oxalate of hme calculi. 
Natural alkaline waters are largely used. 

5. Urinary Antiseptics . — If the urine is retained 
in the bladder by stricture or from any other cause, 
it often undergoes alkaline decomposition as a result 
of bacterial infection, and the same result may be 
brought about by the admixture of pus with_ it. 
Bacteria may also exist in weakly acid urine. 
Sometimes they are excreted from the blood with 
the urine. The following drugs hinder the growth 
of bacteria in the urine, but the action of all but 
the first two is very feeble. Some act by rendering 
the urine acid (see p. 68). Hexamine by the rapid 
formation of formaldehyde provided the urine is 
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ncicl. So if this is alkaline, acid sodium phosphate 
is given ns •well as hoxamine. 


(1) Hosamino. 

(2) Benzoic acid. 

(3) Acid Sodium Phos- 
(4^ Boric acid. [pliatc. 

(5) Salicylic acid. 


(6) TTva nrsi. 

(7) Many volatile oils. 

/8) Copaiba. 

(9) Cnbobs. 

(10) Oil of Ba.ndcrs -wood. 


G. Dnigs altering the composition of the urine . — 
Almost any drug will do this, either because it is 
excreted in the urine, or because it sets up some 
changes in the body the products of which are 
excreted in the urine ; but hero we shall only refer 
to certain striking examples. 

Turpontino, cantharidin, and Balicylic acid in large doses 
will cause blood to appear in tbc urine, because they set up 
inflaraniation of the kidney. 

Potassium chlorate, all nitrites, acetanilide, pyrogallic 
acid, poisoning by the mushroom {Ilclvclla csculcrt/a), and 
transfusion of animals’ blood, break up red blood-ooipuscles, 
and the products are excreted in the urine, rendering it dark. 
Large doses of mineral acids, arsenic, and napbthol are said 
occasionally to produce the same result. 

Phosphorus in largo doses causes leucine and tyrosine to 
appear in the urine, and the ammonia is greatly increased. 

The saline diuretics increase the solids of the urine. 

Sulphonal and mcthylsulphonal may cause haemato- 
porphyrin to appear in the urine. 

The ohrysophanic acid in rhubarb and senna makes the 
urine, if it is acid, a brownish colour ; if it is alkaline, a pur- 
plish red. Logwood renders alkaline urine red or violet. 
Santonin colours acid urine yellow or greenish yellow, and 
alkaline urine red. Carbolic acid, naphthalene, creosote, 
and other preparations of tar, as well as the arbutin in uva 
ursi, make it dark greenish brown. Picric acid makes it a 
bright yellow, and methyl violet a dark blue. 

The urine of persons poisoned with carbonic oxide remains 
sweet for months. 

Poisoning by carbonic oxide, curare, amyl nitrite, fusel oil, 
and turpentine, and sometimes mercury, morphine, chloral, 
prussic acid, sulphuric acid, alcohol, acetanilide, phe- 
naoetin, lead compounds, and salicylic acid, leads to the 
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appearance in the urine of a body which like sugar reduces 
Fehling’s copper solution. In most of these oases this body 
is not glucose, but glycuronic acid ; for although it reduces 
blue copper solutions, it does not undergo alcoholic fer- 
mentation on the addition of yeast. The administration of 
phloridzin or phloretin leads to the production of genuine 
glucose in the urine, ns does adrenalin by its action on the 
liver. The glycosuria produced by amyl nitrite is also prob- 
ably of hepatic origin. 

Other drugs cause a peculiar odour in the urine ; for 
example, the smell of violets produeed by turpentine. The 
aromatic odour of cubebs and copaiba can be detected in the 
urine after the administration of these bodies. 

Lead, if taken for long periods, produces chronic inter- 
stitial inflammation of the kidney. It is stated that rarely 
mercury will do the same. 

7. Dntgs acting on the bladder and urethra . — 
The only ones of any practical value are sedatives 
to the urinary tract. 

If the urine is decomposing, drugs preventing its de- 
composition fall under this head. Other sedatives are 
helladonna, hyoscyamns, stramonium, pareira, hucliu, 
uva ursi, couch ^ass, cissampelos, and hygropjhila, 
which are direct sedatives to the vesical and urethral mucous 
membrane. If the urine is excessively acid, alkalies are 
urinary sedatives. 

Urinary sedatives are used very largely in cases of cystitis 
and urethritis, whatever the cause may be. Local astringent 
and antiseptic injections are also employed. 


Division VII.— Drugs acting on the 
Bodily Heat. 

A. Antipyretics, or Drugs which decrease the 
Bodily Temperature. — There are few drugs which can 
markedly lower the temperature in health. Some, 
it is true, will cause the temperature to fall below 
normal if given to a healthy man in large enough 
doses to induce severe collapse. The word anti- 
pyretic is limited to those drugs which bring down 
the temperature when it is raised ounng to disease. 
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"We l;now that the greatest amount of heat is pro- 
duced in tlie muscles and a considerable amount 
in the glands, a special part of the brain, the corpus 
striatum, presiding over this production ; that heat 
is lost mostly by radiation from the vessels of the 
skin and by the evaporation of sweat, and that these 
vessels and the sudoriparous glands are under the 
control of the central nervous system. Heat is also 
lost through the lungs. As the production and loss 
are in health so accurately adjusted, many observers 
believe that there is a part of the cerebrum whose 
function it is to maintain the balance between the 
production and the loss. Also aU parts of this 
complex mechanism are supplied with blood-vessels, 
and must be affected by the quantity and composition 
of the blood supplied to them. 

It may also be that the part of the central nervous 
system which presides over the loss of heat (thermo- 
lysis), that which presides over the production of 
heat (thermogenesis), and that which possibly presides 
over the balance between the production and the loss 
(thennotaxis), can, each of them, be influenced by 
afferent impulses reaching them from various parts of 
the body, and thus we see each of these three func- 
tions can probably be reflexly affected. [See diagram 
on p. 78.) 

Antipyretics which increase the loss of heat. — All 
Budorifics and all dilators of tbe cutaneous vessels 
act as antipyretics. Cold, such as a cold bath, in- 
creases the loss of heat by direct abstraction. 

Antipypretics which probably diminish the pro- 
duction of heat. — Although it is probable that 
phenacetinum, phenazonum (antipyrin), and ace- 
tanilidnm (antifebrin) diminish the production by 
their action on the corpus striatum, it is believed 
that they lower temperature chiefly by acting on the 
central thermotaxic mechanism so as to adjust the 
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body temperature at a lower leval. Guinine, salicylic 
acid, and salicin also diniinisli the production ; by 
directly diminishing metabolism. A cold bath not 
only abstracts heat, but, after it has been in operation 
some little time, diminishes the production. 

Antimony, aconite, nnd digitalis arc probably antipyretic 
through their cfTcct on the circulation, but precisely how they 
and benzoic acid act is not known. Sometimes the removal of 
some irritation which may be acting reflexly lowers the tempera- 
ture. In this way purgatives are occasionally antipj'rctics. 

Therapeutics, — The use of antipyretics is to 
lower the temperature in fever. 

Drugs which increase the loss of heat were for- 
merly popular as antip}T.‘etics, especially alcohol, 
nitrous ether, antimony, ipecacuanha, and opium, but 
now they are not much used. Cold is more often 
employed, either by cold sponging, ice, or a cold bath. 
Sponging with hot water will, by the vascular dila- 
tation and subsequent sweating it induces, reduce a 
febrile temperature. 

Of the drugs which alter the iDroduction, acetani- 
lide and phenazonum are dangerous because of the 
collapse they may produce ; quinine and salicylic 
acid are rather uncertain, except in ague and rheu- 
matic fever respectively. Phenazonum and phena- 
cetinum are most in demand. They are certain anti- 
pyretics. Phenacetin is very safe, but less power- 
ful. They are quickly absorbed, and so act promptly ; 
they are far more powerful than any drugs which 
act by increasing the loss of heat, and these are 
very uncertain in their action, often not lowering 
the temperature at all. Another reason for pre- 
ferring drugs which diminish thennogenesis or alter 
thermotaxia is that it is more rational to lower tem- 
perature by decreasing the production of heat than 
by increasing the loss, for then the production -ndll, if 



DEUGS ACTING ON ET3SPIEATION 


76 


anything, go on faster, in consequence of the attempt 
to compensate for the increased loss. Antipyretics, 
however, should be rarely given, for probably fever 
is often beneficial. 

B. Drugs which cause a rise of Temperature. — 
Belladonna, picrotoxin and cocaine in poisonous doses 
may do this, and /3-tetrahydronaphthylainine may 
cause a rise of many degrees in a few hours. 
Probably all these increase heat production by action 
on the central nervous system. 

Tuberculin, vaviousalbumoses, and certain animal poisons 
such as that of shell-fish will cause a rise of temperature. 
Their mode of action is unknown. 


Division VIII.— Drugs acting on 
Respiration. 

Eespiration can be modified by such very various 
influences that it is difficult to decide upon the exact 
mode of action of any drug which affects it. For 
example, alterations in the blood and in the air will 
modify it ; the respiratory centre itself may be in- 
fluenced, either directly, or reflexly from almost any 
organ in the body ; or, again, the movements of the 
respiratory muscles themselves may be interfered 
with ; and, lastly, respiration is much under the 
influence of the circulatory apparatus. Further- 
more, the chief object in mefficine is to remove 
the cause of the respiratory difficulty rather than to 
act upon respiration itself. 

We have already spoken of those drugs which 
produce changes in the blood and the circulation, 
and the consideration of those modifications of the 
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temperature, moisture, and pressure of the air ivhich 
are of value in medicine belongs to a book on general 
therapeutics. Wo vill lliercforo novi’ consider the 
respiratory drugs under the following beads ; 


A. Drugs altering the Composition of the Air 
inhaled. — It is found convenient to administer some 
drugs, although they are not given for their influence 
on respiration, by making the patient inhale them ; 
such are anrosthotics and amyl nitrite. 

Some drugs when inhaled are particularly irri- 
tating to the bronchial mucous membrane, causing 
dilatation of the vessels, increased secretion, and 
reflexly cough from the stimulation of the sensory 
nerves of the bronchial mucous membrane. 

Such arc cold dry nir, iodine, bromine, chlorine, senega, 
ipecacuanha, sulphurous anhydride, nitric acid fumes, am- 
monia, and tobacco. These are rarely used thcrnpeutically as 
inhalations, and their inhalation is to be particularly avoided 
in irritable conditions of tho bronchi. 

The drugs which, when inhaled, are soothing to 
the bronchial mucous membrane are — 

Hydrocyanic acid. | Conixim. 

These are rarely employed. 

Inhalations which are used to stimulate the 
bronchi, that is to say, to increase their vascularity, 
secretion, and muscular power, are — 

Carbolic acid, gr. 20. ] Tinctnra Benzoiui Com- 

Cajupnt oil, ia20. ! posita, fl. oz. ss. 

Creosote, fl. oz. ss. ! Vapor Olei Pini Sylves- 

Cubehs oil, fl. oz. ss. 1 tris (B. P. 1885). 

The amounts given after each are the quantities that 
should be added to a pint of water at 66° C. 
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Inbalations "wbicb are UBcd to disinfect foul 
secretions from tbe bronebial mucous mombraue are 
those of — 

(1) Creosote. (5) Snlpliurons 

(2) loaoform, ^ Oride. " 

(3) Mild solutions of 1 (G) Oil of juniper. 

bensoin. 1 (7) Oil of cubebs. 

(4) Carbolic acid. , 

Inhalations for relieving spasm of tbe bronchial 
tubes are those of — 

(1) Coniuni. (4) Etber. 

(2) Stramonium. (5) Amyl nitrite. 

(3) Cbloroform. 


B. Drugs acting directly on the Eespiratory 
Centre. — If the drug, -when injected into the carotid 
artery, very quicldy produces its effect on respiration, 
it is eoncinded that it acta on tiro Toopirator'y oontio. 
Another experiment, often used to determine -whether 
the drug acts on the centre, or on the vagal termina- 
tions in the lung, is to cut the vagi and to observe 
whether it acts similarly before and after tbe section. 

Drugs which directly stimulate tbe respiratory 
centre are 

(1) Stryeb-uine. i (41 Stramonium. 

(2) Ammonia. | (5) Ilyoscyamus. 

(3) Belladonna. I (6) Caffeine. 


Drugs which depress the respiratory centre are — 


(1) Physostigmine (very 

powerful). 

(2) Chloral. 

(3) Cbloroform. 

^4) Ether. 

(5) Alcohol. 

(G) Opium. 

(7) Hydrocyanic acid. 

(8) Codeine. 




(9) Diamorphine. 

(10) Virginian Prune. 

(11) Aconite. 

(12) Veratrine. 

(13) ISTitrites. 

(14) G-elseminm. 

(15) Tobacco. 

(16) Cocaine. 

(17) Conium. 


Nitrites, Alcohol, Ether, and Chloroform slightly excite 
before they depress. 
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Therapeutics, — 7’lio tlnigs •vvhicli excite the 
roHpiraiorj contro may bo used ■when tliore is any 
difiiculty in respiration, especially •with the view 
of increasing the force of the respiratory act whilst 
other means are employed to got rid of the cause of 
the difiiculty. They are, of course, most frequently 
required in diseases of the lungs, especially bron- 
chitis. Ajmnonia is often employed, as it is also a 
powerful expectorant ; and belladonna is useful when 
there is too much secretion from the bronchial tubes. 

Substances •udiich depress the respiratory centre 
are very little needed for this action ; but the centre 
for the rollex act of coughing is in the close neigh- 
bourhood of the respiratory centre, and opium, hydro- 
cyanic acid, codeine, diamorphine, Virginian prune, 
conium, and ipecacuanha are often very valuable 
in allaying the continual baching cough which so 
freqvAcntly accompanies disease of the heart and lungs. 

The drugs •adiich relievo cough ai‘e very numerous, 
for it may be refloxly sot up by irritation of so many 
peripheral parts, viz. nose, throat, pharynx, ear, 
teeth, larynx, trachea, bronchi, lungs, pleura, stomach 
and liver ; and consequently its removal may depone 
upon the removal of peripheral irritation in any oi 
these organs. 


C. Drugs affecting the Bronchial Secretion. 


{a) Those increasing it : 

(1) All alkalies, especi- 

ally carbonate and 
other salts of am- 
monium. 

(2) Xpecacnanlia. 

(3) Senega. 

(4) Squills. 

(5) Turpentine. 

(6) Camphor. 

(7) Benzoin. 


(8) Balsam of Pern. 

(9) Balsam of Toln. 

(10) Antimony salts. 

(11) Iodine. 

(12) Pilocarpine. 

(13) Quillaia. 

(14) ApomorpMne. 

(15) Terebene. 

(16) Tar. 

(17) Many volatile oils. 
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(5) Those decreasing it ; 

(1) Acids. 1 (3) Stramoniimx. 

(2) Belladonna. j (4) Hyoscyamns. 

Many nulliorities think that under some circumstances 
alkalies decrease the secretion. 

(c) Those disinfecting it, — Drugs which, when inhaled, 
act in this way have already been mentioned. Copaiba, cubebs, 
and many volatile oils arc excreted partly by the bronchial 
mucous membrane, and thus will disinfect the secretion. 

Therapeutics. — In bronchitis, remedies which 
increase the secretion are used when it is so viscid 
that it sticks to the tubes and cannot be coughed up ; 
and those which decrease it are employed when it is 
too watery to be easily e.vpectorated. The use of 
the disinfectants is obvious. 

D. Drugs relaxing Spasm of the Muscular Coat 
of the Bronchial Tubes, or Antispasmodics. — The 
following relax contraction of the bronchial tubes : 

(1) Stramonitun, (6) Adrenalin, 

12) BeUadonna, (7) Amyl Nitrite, 

(3) HyoscyamuB, (8) Chloroform, 

(4) GrindeUa, (9) Ether. 

(5) Lobelia, 

The first^ three, and perhaps the next two, paralyse 
the terminations of the vagus in, and the last four 
act directly on, the bronchial muscles. It is likely, 
judging by their analogous action in other parts of 
the body, that the following drugs also relax 
bronchial spasm : 

Opium, Chloral, Cannabis Indica, and Conium. 

Therapeutics. — Several of these are of great use 
in asthma, and may be employed for eases of 
bronchitis in which it is probable that the irritation 
caused by the inflammation of the tubes sets up 
spasm of them. 

E. Drugs causing spasm of the muscular coat of 
the broncMal tubes — 

Muscarine, Pilocarpine, and Physostigmine excite the 
vagal endings and induce typical bronchiolar constriction, 
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which is abolished by Atropine. Barium, Veratrino, Bromine, 
and the salts of many of the heavy metals (c.g. Gold) produce 
constriction which is not influenced by Atropine. 


F. Drugs acting on the Vessels of the Bronchi. — 
These are the same as have been already described 
(p. 58) as acting on the vascular system generally, but 
adrenalin, pilocarpine, and muscarine, although they 
constrict vessels generally, dilate those of the limgs. 


G. Expectorants, — The modes of action of drugs 
acting on the respiratory system are so complex that 
it is usual to regard most of them clinically simply 
as drugs "which hinder or aid the expectoration of 
the contents of the bronchial tubes. Those "which 
aid it are dmded into two groups, named after 
their action, not on the lungs, but on the circulation. 


1. Slimulaling cxjicciorants . — Tliese are stimulants to the 
circulation generally. They are — 


(1) Acids. 

(2) Ammonium salts. 

(3) Senega. 

(4) Squills. 

(5) Benzoin. 

(G) Benzoic acid. 

(7) Balsam of Toln. 


(8) Balsam of Porn. 

(9) Turpentine prepara- 

tions. 

(10) Terehene. 

(11) Oleum Abietis. 

(12) Nux vomica. 

(13) Sulpli-ur. 


2. Depressing expectorants . — These depress the- general 
circulation. They are — 


(1) Alkalies. 

(2) Antimony salts. 

(3) Ipecacuanha. 

(4) Iio"belia. 

(5) Pilocarpine. 


i (G) Apomorpliine. 

I (7) Saponin. 

I (8) Potassium iodide 

1 (very slightly de- 

j prossant). 


Therapeutics. — It is almost impossible to lay 
do"wn any general directions. The prescriher must 
consider in any case before him "whether he "wishes 
to stimulate or to depress the circulation, to increase 
or to diminish or to disinfect the expectoration, to 
stimulate the respiratory centre, to overcome spasm 
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of tliG bronchial tubes, or to allay a backing cough ; 
and be must combine bis remedies according to the 
answer he makes to these questions. Warmth to 
the chest and warm drinks are sedative, and increase 
the amount of secretion. Gold and cold drinks have 
an opposite effect. 

H. Drugs which in Man sometimes produce 
Cheyne Stokes breathing — 

These are morphine, potassium bromide, and chloral 
hydrate. In animals the following in addition may do it : 
piorotoxin, muscarin, digilalin, strychnine, and ammonium 
carbonate. 


Division IX.— Drugs acting on tUe Digestive 
Apparatus. 

A. Drugs acting on the Teeth. — Soaps and 
powders are used for cleaning the teeth. The basis of 
most tooth powders is chalk, which acts mechanically ; 
charcoal is sometimes used in the same way. As the 
food is very liable to collect and decompose between 
the teeth, antiseptics, as quinine, borax, and carbohe 
acid, are often mixed with tooth powders. Astrin- 
gents, such as rhatany and areca nut, are employed if 
the gums are too vascular. Mineral acids and alum 
are injurious to the teeth if used for a long time, and 
iron is liable to stain them ; therefore these substances 
are best taken through a quill, and should not be 
used as gargles for long together. 

Toothache may be reUeved by local anodynes, 
as creosote, or strong carbolic acid. The tooth is 
plugged with cotton wool soaked in one of these. 
Glean cotton wool is placed over the carbolized wool 
to prevent the acid from reaching the mouth. This 
method may damage the tooth pulp. 
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B. Drugs acting on the Salivary Glands. — Much 
attention has been devoted to the submaxillary 
gland of the dog, and there is no reason for suppos- 
ing that the other salivary glands of that animal or 
of other creatures differ mai^iedly froi? it. We know 
that the submaxillary gland is imder the influence of 
the chorda tympani nerve, which contains vaso-dilator 
fibres, and also some w’hich directly modify the secre- 
tion of the gland apart from the secondary effects, 
due to the alterations in the vessels, obtained when 
the chorda tympani is stimulated. This nerve has its 
centre in the medulla, and is capable of being excited 
reflexly by stimulation of many nerves, even the 
sciatic, but especially by stimulation of the gastric 
branches of the vagus, and by the terminations in the 
tongue and mouth of the glosso-pharyngeal and 
gustatory nerves. The gland is also supplied with 
sympathetic branches -which proceed from the cervical 
sympathetic trunk ; these are vaso-constrictor, but 
the secretion is also increased by their stimulation. 
Drugs which increase the amount of saliva have 
been called sialogogues ; those -vN'hich decrease it, 
antisialogogues. It is clear that there are very 
many ways in which each of these might act, but 
here it will suffice to enumerate only those ways 
in which they are known to act. 

1. Sialogogues acting directly on the gland . — 
Of these pilocarpine has been most studied. It acts 
equally well after section of all the nerves going to 
the gland. It acts when it is injected directly into 
the gland but is prevented from reaching the general 
circulation, and therefore might act on secretory cells 
or nerve endings ; but it does not act on the cells — 
for if atropine which paralyses the junction between 
the cells and nerves is given, injection of pilocarpine 
produces no secretion — nor on nerve endings, for it 
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causes secretion if the chorda tympani is degenerate : 
therefore it acts on some substance forming a 
junction between cells and the nerve endings. 


Sialogogues falling under this heading are — 


(1) Pilocarpine, 

(2) Muscarine, 

(3) Compounds of Iodine, 


(4) Mercury, 

(5) Pliysostigmine, 
(G) Nicotine. 


The last acts on the ganglionic cells. 


2. Sialogogues acting rcflexly hy stimulating the 
peripheral ends of afferent nerves . — Of these there 
are two important varieties ; 

(a) Those stimulating the gustatory and glosso-pharyngeal 
nerves in the mouth : 


(1) All Acids and 

(2) Acid Salts. 

(3) Chloroform. 

(4) Alcohol. 


(5) Ether. 

(6) All pungent sub- 

stances, as mustard 
and ginger. 


(6) Those stimulating the vagus in the stomach : 

Most emetics, especially Antimony and Ipecacuanha. 


4. Antisialogogiies acting either on the secreting 
cells or the terminations of the nerves in them . — Of 
these atropine has been most studied, and it is 
proved to act directly on the gland by the fact 
that the administration of it prevents any increase 
of salivary secretion on stimulation of the chorda 
by electrodes applied at any part of the nerve, 
or thrust into the gland so that they could only 
act on the terminations of the nerve or the cells 
which atropine does not affect, for after it stimu- 
lation of the sympathetic still produces secretion. 
But the vaso-dilator fibres of the chorda are not 
paralysed by atropine, from which it is concluded 
that the junctions between the ends of the chorda 
and the cells are paralysed by it. 
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AntiBialogogucs falling under this heading arc- 


(1) Belladonna, 

(2) Hyoscyamns, 


(3) Stramonium. 


5. Antismlogogucs acting rcjlcxly hy depressing 
the peripheral ends of afferent nerves. — Alkalies, 
'Opium, and any substances which allay irritation of 
the mouth. Paid of the effect of opium is due to 
its depressing action on the medullary centre. 

Therapeutics. — A deficiency in the amount of 
saliva secreted is seen most markedly in fever, when 
the mouth becomes very dry, and the patient com- 
plains of thirst. Sometimes it is a disease in itself, 
and the origin of this malady is then probably 
nervous. It is a prominent s}Tnptom of belladonna 
poisoning. In fever, acid drinks, especially those 
containing carbonic acid gas or lemonade, are of 
use as sialogogues. Drinks which reUeve this febrile 
thirst are called Eefrigerauts. For the disease loiown 
as “dry mouth” pilocarpine has been used, and 
it will reheve the dryness due to belladonna poison- 
ing. Excessive salivary secretion is hardly mot with 
except as a symptom of poisoning, especially by 
mercury and pilocarpine. In some forms of indiges- 
tion the saliva has a very unpleasant taste, and may 
even be diminished in quantity, but then the indica- 
tion is to treat the indigestion. 


C. Drugs acting on the Stomach.— Strictly speak- 
ing, we ought to consider these under the following 
heads ; — Those which, by modifying the secretion of 
hydrochloric acid or pepsin, influence the conversion 
of proteins into peptones and albumoses. Those 
which influence the property possessed by the gastric 
juice of curdling milk. Those which affect its anti- 
septic power by modifying the secretion of acid. 
Those which modify the secretion of mucus. Those 
which influence the nerves, the vessels, or the move- 
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ments of the stomncb. Lastly, those which arc 
emetics. Our Iniowlcdge, however, is not sufliciont 
to enable us to do this, and the most useful classifica- 
tion is into those affecting the secretion of gastric 
juice as a whole, the secreted contents, the vessels, 
the nerves, the movements, and emetics. 


1. Dritgs increasing the acilvily of gastric juice 
secreted . — These are usually called stomachics, and 
mclude a great many substances. Pawlow’s re- 
searches show that the most powerful excitant of 
gastric juice is appetite, hence the sight 
01 tood which excites appetite excites gastric flow ; 
ood which IS not appetising and the mere mechani- 
ca stimulation of the mouth or stomach do not do 
so. Many drugs, e.g. bitters and aromatics, increase 
the gastric flow because they act on the gustatory 
nerves in the mouth, increasing the appetite. 


The drugs which increase the flow of gastric juice nro- 
(1) Aromatics. 


(2) Bitters. 

(3) Pungent substances 

(pepper, mustard, 
horseradish). 


(4) 

(5) 
(C) 

(7) 

(8) 


Meat extracts. 
Alcohol. 

Ether. 
Chloroform. 

W ater. 


^erapeutics.— Stomachics are very largely used 
or the purpose of increasing the secretion of gastric 
juice in cases of dyspepsia. 


2. Drugs decreasing the activity of gastric j^dee 
secreted. ‘ 


(1) Alkalies. (2) Tats. ( 3 ) Many of those in the last 
list if given in large doses, e.g. alcohol, ether, chloroform. 

Therapeutics. — Alkalies, especially sodium bicar- 
bonate, are frequently given when there is a hyper- 
secretion of gastric juice. They neutralize this and 
render the hyper-secretion of mucus less tenacious. 
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Fats, c.g. olive oil, are given to lesson the secretion 
of acid in cases of gastric or duodenal ulcer. 


3. Drugs altering the composilion of the gastric 
contents . — Acids and alkalies naturally modify the 
reaction of the gastric contents. For this purpose 
dilute mineral acids arc often proscribed to be taken 
about tvo hours after a meal, in cases in •ndiich the 
cause of indigestion is thought to be that the amoimt 
of hydrochloric acid secreted is deficient. In cases 
of indigestion in which, from the nature of the 
vomited matters or from any other reason, it is con- 
sidered that there is an excess of acid in the stomach, 
alkalies are given at or after meal-times, the favourite 
drug being sodium bicarbonate. 

Pepsin is given, usually in combination with 
dilute hydrochloric acid, when it is probable that the 
cause of the indigestion is the secretion of too small 
an amount of pepsin ; but in this, as in every other 
variety of dyspepsia, it is far more important to 
remove the cause of the indigestion than to endeavour 
to modify the composition of the secreted gastric juice. 

Many attempts have been made to try by the 
administration of antiseptics to prevent fermenta- 
tion and putrefaction from going on in the stomach, 
but with a limited success, for a sufficient dose 
is frequently deleterious. Here even more than in 
the last case the right treatment is to remove the 
cause of the fermentation or putrefaction. 


Drugs that have been used for this purpose are — 


(1) Cyllin. 

(2) Carbolic acid. 

(3) Iodoform. 

(4) Boric acid. 

(5) Creosote. 

(Gj Encaly^ptus. 
(7) Thymol. 


(8) Sodium hyposul- 

phite. 

(9) Sulphtirous acid. 

(10) ISTaphthol. 

(11) Bismuth Salicylate. 

(12) Salol. 
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4. Drugs which (lilaic thcvcrscN o' the • 

The vessels of tbe storaacb nre very to 

irritation. They easily dilate upon )n« rlinnsc.-il irri- 
tation, and tbe presence of food, csiK-cially pept-furi 
causes tbe vascularity of the mucous jiV'Jnbr:as<- to 
increase, \\btbin limits greater vascularity i=' »n 
advantage, for it not only favours tbe i-f-cretion of 
gastric juice, but it facilitates absorption. 

Tbe substances vrbicb increase the varculavity of 
tbe stomach are all stomachics, dilute tuiueral acids, 


tbe drugs vrbicb have already been enumerated ns 
irritants generally, and squill, digitalis, colcbicum, 
senega, copaiba, cambogia, guaincum, atul voratrine. 
This is a very long list, and many of the sub- 
stances in it are never employed for tbolr irritant 
effect; in fact, the only ones in common use uro 
tbe stomachics : tbe others are far too powerful ; 
even small doses of them set up inflnminalion of 
the gastric wall, which is also produced i)y over- 
indulgence in stomachics, as wo constantly see in tbo 
gastritis induced by alcohol. The therapeutic indica- 
tions for tbis class of drugs are tbo same as those for 
stomachics generally, 

Gastro-intestinalirritanis . — In describing tbo in- 
dividual actions of drugs the statement is frequently 
made that they are gastro-intestinal irritants, and 
this is a convenient opportunity for describing tbo 
symptoms produced in health by these drugs. If 
the drug has a caustic action, as many gastro-intes- 
tinal irritants have, tbe swallowing of it will can ^ 
considerable pain in tbe mouth and pbavynx ; i 
short time these parts will become and 

and consequently very much reddened, „iavged- 
painful. The tongue will be often 
If tbe drug is corrosive, sloughs, aroun 

colour at first, with a severely rnna 

them, will be seen; as they it -vih 

ulcers. Owing to the pam an 
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sovrvo time bo impossible to taUe any food, or at the 
best only that of a soft or fluid nature. Directly the 
drug reaches the stomach intense irritation is set up, 
consequently the patient feels severe abdominal pain, 
and generally there is soon violent retching and 
vomiting. As tho poison passes on it produces its 
severe irritant effects on tho intestine, and diarrhoea 
sets in. Both the vomited matters and tho motions 
often contain blood. Tho general symptoms are an 
anxious countenance, small feehlo pulse, scanty urine, 
a low temperature, and all the symptoms of collapse. 
Later on tho gastro-intestinal irritation may be 
severe enough to sot up general peritonitis, or a 
gastric ulcer may form, and then there maybe added 
to the case aU the symptoms of gastric ulcer and its 
sequolns. The inflammation of the oesophagus may 
lead to its contraction. At tho post-mortem exa- 
mination, if tho patient has died soon after the 
administration of tho poison, the stomach will be 
very red and ecchymosed, with a swollen mucous 
membrane. Parts of the intestine will be in the 
same condition. This severe inflammation may, in 
many places, have led to the formation of sloughs. 
It must be remembered that many gastro-intestinal 
irritants have no action on the mouth. Nicotine is 
a gastro-intestinal irritant because of its action on 
the ganglia of the intestinal nerves leading to in- 
creased peristalsis and secretion. 

6. Drugs ivhich contract the gastric vessels . — 
These are the same as those which have already been 
enumerated as being generally astringent. They are 
much more used for the intestine than the stomach, 
and will therefore be considered in detail presently 
(p. 99). 

6. Drxigs aeting on the nerves of the stomach . — 
All drugs powerfully irritant to the stomach cause 
pain in it ; those that are only slightly irritant give 
rise to a sensation of warmth. It is never desired 
to produce gastric pain. 
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Gastric scthiira. —Thf<'^ tlnu'* nr<- {b<';'.u:< n- 
those ■which are local rr'dativc'; lo o‘.h< r *l 5 <- 

body. Those most used for thf r;or-Uich nr>‘ 

(1) Bismntli carbonate. (0) C.arbonic ncitt. 

(2) Eismntb Gubnitratc. (?) Ice. 

(3) BismntTi Galicylatc. (*') Bollanoini.".. 

(4) Opinm. (0) HyoncyaTOua. 

(5) Hydrocyanic acid. (10) Stramonium. 

They ate employed in the very imuiy painful 
forms of dyspepsia. All, except perhaps einiino* 
niam, are in frequent use. 

7 . Drags acting on Ihcmovcmcnts of thr slomcch. 

It has been observed that the movement s- of the 
stomach increase as the acidity of the contents 
ittcreases. If it be that the acidity is the can.co of 
the movements, anything which causes an incroaso 
of acidity -will lead to more powerful inovomonts, 
Aprt from this, strychnine appears directly to 
stimulate the plain muscle of the gastric wall. 
Stomachics also probably aid the movements, so 
that our complete list will ho mineral acids, nux 
vomica, and stomachics. 

, The proper churning up of the gastric content.s 
18 BO necessary, that the value in dyspepsia of drugs 
which aid the gastric movements is very great. 
Hence the frequency ■with which nux vomica enters 
mto antidyspeptic acid mixtures. 

Carminatives. — This term is often applied to 
substances ■which aid the expulsion of gas from the 
stomach and intestines. They act either by stimu- 
lating the gastric and intestinal movements or by so 
regulating muscular contraction as to diminish 
spasm. It has been found from clinical observation 
that the most efficient carminatives are — - 

(1) StomaobicB generally, I (6) Asafetida, 

especially — 1 (7) Ammoniactun, 

(2) Aromatics, 1 (8) Valerian, 

(8) Bitters, 1 (9) Camplior, and 

W Pungent sxibBtanoes, 1 (10) Volatile Oils. 

(5) Alkalies, I 
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8. Emetics . — It is -v^’eH known that tlie many com- 
plicated mechanisms involved in the act of vomiting 
are under the control of a centre in the medulla, 
which is capable of being stimulated by afferent im- 
pulses reaching it from many sources, such as the 
cerebrum, as when sights or smells cause sickness, the 
mouth, the pharynx, the oesophagus, the lungs, the 
heart, the stomach, the intestines, the biliary pas- 
sages, the kidney, the peritoneum, and the uterus ; 
so that drugs acting on any of these organs, or on 
the centre itself, might ho emetics. But it is usual, 
in describing drugs w’hich cause vomiting, to men- 
tion only those which do so either by acting on the 
stomach or on the centre in the medulla, and they 
are divided into two corresponding classes. Those 
acting on the stomach are sometimes called direct 
emetics, because they act directly on the stomach ; 
and those influencing the medulla are called indirect ; 
but some authors resers'e the word direct for those 
acting on the medulla, and speak of those affecting 
the stomach as indirect. Considering this confusion, 
it is better to dhdde emetics into gastric and central. 
By means of the following experiments we determine 
to which group any drug belongs. 

(1) The emetic is injected directly into the circu- 
lation. If very shortly after this vomiting takes 
place, the drug must have acted on the medulla, to 
which it has been carried by the circulation ; but if 
some time elapses we conclude it acted on the 
stomach, and that it was first excreted into this organ 
before vomiting took place. This experiment may 
be made still more striking by injecting directly 
into the carotid, for then the medulla is quickly 
reached. 

(2) If the least quantity of the drug which, when 
injected into the circulation, will produce vomiting 
is larger than is necessary w'hen it is introduced 
directly into the stomach, the inference is that the 
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drug acts primarily on the stomach, and that when 
it produces vomiting after injection into the circula- 
tion it only does so because some of it has been 
excreted into the stomach. 

_ (3) If the drug will not produce vomiting after 
injection into the circulation when the stomach is 
replaced by a bladder, it shows that it acted on 
the stomach ; but if vomiting is produced it shows 
that the fcug acted on the medulla, and that the 
vomiting is caused by the contraction of the abdo- 
minal muscles. 

(4) If the drug takes a long while to act after its 
introduction into the stomach, it probably acts cen- 
trally ; and the reason for the delay is that sufficient 
time must elapse for the drug to be absorbed. 

In spite of these experiments it is difficult to be 
sure about the action of emetics, for some act in both 
ways, and some may in the course of their circulation 
through the blood act upon some of the many parts 
of the body from which the vomiting centre receives 
afferent impulses. 


The following is a list of 
monly used. 

(1) Apomorphine, 

(2) Tartar emetic. 

(3) IpecaoTianlia. 

(4) Alum. 

(5) Ammonium carbo- 

nate. 


those emetics which are com- 

(6) Copper sulphate. 

(7) Zinc sulphate. 

(8) Sodium chloride. 

(9) Mustard. 

(10) "Warm water. 


Of these ^omorphine is the only one that acts solely 
centrally. The others all act chiefly on the stomach, but 
tartar emetic and ipecacuanha probably act partly centrally. 


Therapeutics. — Emetics have two uses. Firstly, 
to remove the contents of the stomach. Thus when 
that organ is over-full, and there is a feeling of nausea, 
^ ernetic by emptying the stomach may relieve. 
Emetics are largely used to empty the stomach in 
cases of poisoning, and they may benefit certain 
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cases of sick headache. An emetic occasionally aids 
the expulsion of a foreign body ^Yhich has become 
impacted in the fauces or oesophagus. Secondly, 
emetics are used to expel the contents of the air- 
passages, especially in children, for they cannot 
expectorate well. For this purpose these drugs are 
given to help children to expel the morbid products 
in bronchitis, laryngitis, and diphtheria. They also 
aid the expulsion of foreign bodies that have become 
impacted in the larynx. In choosing an emetic it 
will be remembered that although apomorphine, 
ipecacuanha, and tartar emetic are the most power- 
ful they are the most depressant, and are therefore 
not suitable in many cases — such, for instance, as 
poisoning accompanied by severe collapse. When 
the poison is a powerful gastro-intestinal irritant, 
if the condition of the mouth and oesophagus will 
allow of it, it is preferable to wash out the stomach 
rather than to use an emetic. 

Emetics are not permissible for patients suffering 
from aneurysm, hernia, prolapse of the uterus or 
rectum, peritonitis, or a tendency to hromorrhage, 
because of the straining induced by the vomiting, 
which should make us cautious in giving them to 
those who have disease of their vessels or high tension 
in them, for the straining may lead to haemorrhage. 

9. Antiemctics . — The causes of vomiting are so 
numerous that the number of drugs which may stop 
vomiting is very large ; therefore, as in the case of 
emetics, we can only consider those which act either 
on the stomach or on the centre in the medulla. 

Antiemetics acting on the stoynach . — These are all 
those substances which have been already enumerated 
as having a sedative influence on the gastric nerves, 
viz. ; 

(1) Ice, (2) Bismutli carTaonate, (3) Bismntli 
subnitrate, (4) Opium, (5) Hydrocyanic acid, (6) Car- 
bonic acid. Also some drugs which occasionally appear to 
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have a specific local action in arresting vomiting ; such arc (7) 
Cocaine, (8) minute doses (lin.) of Vinum Ipecacnanlim, 
(9) minute doses (liti) of weak Tincture of Iodine, (10) 
minute doses of Arsenious acid, (11) small doses of each 
of Alcohol, (12) Carholio acid, (13) Chloroform, (14) 
Creosote, (15) Ether, (16) and Silver nitrate. 

Antiemetics acting centrally — 

(1) Oinum. (2) Bromides of Ammonium, (3) of 
Potassium, and (4) of Sodium. (5) Chloral hydrate. 
(6) Amyl nitrite. (7) Nitroglycerin. (8) Dilute 
Hydrocyanic acid. (9) Alcohol. It will be noticed that 
some drugs fall under both headings. 

Therapeutics. — The very name of these drugs 
indicates their therapeutical application. At the 
best they are only palliative ; the right way to treat 
vomiting is, if possible, to remove the cause. Of 
antiemetics, ice, dilute hydrocyanic acid, carbonic 
acid, bismuth salts, morphine, and iodine are per- 
haps the most reliable, but all are very uncertain. 

D. Drugs acting on the Intestines. — Many se- 
cretions are poured into the intestine, the food is 
much altered by the time it arrives there, and it 
is changed in its course down the intestine ; the 
physiology of intestinal digestion, of the movements 
and the nervous mechanisms of the intestine are im- 
perfectly known ; drugs may be considerably altered 
by the time they come to this part of the alimentary 
canal, and its diseases are little understood ; conse- 
quently we cannot arrange the action of drugs in a 
physiological classification. We know, in fact, of only 
two important divisions, purgatives and astringents. 

The methods of experiment which have been used 
to determine the mode of action of purgatives are 
chiefly those of Thiry and Moreau. The first-named 
observer cut the intestine across in two places a short 
distance apart ; the isolated part which was still 
attached to the mesentery was sewn up at one end ; 
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cases of sick beatlaclie. An emetic occasionally aids 
the expulsion of a foreign body -wbicb bas become 
impacted in the fauces or cesopbagus. Secondly, 
emetics are used to expel the contents of the air- 
passages, especially in children, for they cannot 
expectorate -woll. For this purpose these drugs are 
given to help children to expel the morbid products 
in bronchitis, laryngitis, and diphtheria. They also 
aid the expulsion of foreign bodies that have become 
impacted in the larynx. In choosing an emetic it 
will be remembered that although apomorphino, 
ipecacuanha, and tartar emetic are the most power- 
ful they are the most depressant, and are therefore 
not suitable in many cases — such, for instance, as 
poisoning accompanied by severe collapse. 'When 
the poison is a powerful gastro-intestinal irritant, 
if the condition of the mouth and oesophagus will 
allow of it, it is preferable to wash out the stomach 
rather than to use an emetic. 

Emetics are not permissible for patients suffering 
from aneurysm, hernia, prolapse of the uterus or 
rectum, peritonitis, or a tendency to hiemorrhage, 
because of the straining induced by the vomiting, 
which should make us cautious in giving them to 
those who have disease of their vessels or high tension 
in them, for the straining may lead to hiemorrhage. 

9. Aiitiemetics . — The causes of vomiting are so 
numerous that the number of drugs which may stop 
vomiting is very large ■, therefore, as in the case of 
emetics, we can only consider those which act either 
on the stomach or on the centre in the medulla. 

Antiemetics acting on the stomach . — These are all 
those substances which have been already enumerated 
as having a sedative influence on the gastric nerves, 
viz. ; 

(1) Ice, (2) Bismutli carbonate, (3) Bismntli 
Bnbnitrate, (4) Opium, (5) Hydrocyanic acid, (6) Car- 
bonic acid. Also some drags which occasionally appear to 
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tho other, the open end, was attached to the abdominal 
vial], and thus Hiorc was a tcst-tubc-Iilco piece of in- 
testine into which drugs could be placed. The parts 
of gut either side of the excised piece were sewn 
together, so that the whole intestine was the same 
as before but a little shorter. This method did 
not give very satisfactory results, and consequently 
Moreau devised his experiments, which seem more 
trustworthy. He put four ligatures round the intes- 
tine at equal distances apart, so that he shut off from 
the lest of the gut and from each other three pieces of 
intestine, each the same length. With a fine svi'ingo 
he nijected into the middle piece the drug to bo ex- 
perimented upon, and returned the whole into the 
abdominal cavity. In a few hours the animal was 
iciiiea, and the state of the interior of the middle 
piece was contrasted wdth that of the pieces either 
side of it. Before Moreau’s experiments there had 
been ipnch discussion as to whether some purf^a- 
tives did not act only by increasing the action of ^he 
muscular coat, and others only by stimulatinc the 

experiments it appears 
that the majority act in both ways, some wy 
slightly on the secretion and powerfully on the 
less on the muscle and more 

are civen'^^V^iTi'p T when purgatives 

le given m medicinal doses much of the fluid 

be?n hurried^tlf/ intestinal fluid which has 

Deen Uumed through the intestine before it could 

S action which IS a local effect is the 

cniet action. It is undecided whether iinro'aHvps 

the boweVSh wbl ‘"O'^'^^’action in parts of 

sS-r? T“ “ " ■ “-S 
;a“ 

y exuact) act when given subcutaneously; 
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such action is due to local action on the bowel. In 
many vegetable purgatives the purgative principle is 
a glucoside. All these purgative glucosides readily 
yield derivatives of anthraquinone, and it is to 
these derivatives that purgation is due, c.g. they are 
contained in rhubarb, purgatin, phenolphthalein, 
senna, cascara, aloes (see p, 96). We will first con- 
sider intestinal purgatives, and then intestinal 
astringents. 


Purgatives are divided into the following classes. 
Laxatives , — These are substances which slightly 
increase the action of the bowels chiefly by stimu- 


lating their muscular coat, 
They are — 

(1) Whole meal bread. 

(2) Honey. 

(3) Treacle. 

(4) Most fruits, espe- 

cially— 

(5) Tamarinds, 

(6) Pigs, 

(7) Prunes, and 

(8) Stewed apples. 


(9) Manna. 

(10) Cassia. 

(11) Sulphur. 

(12) Magnesia. 

(13) Olive oil. 

(14) Castor oil (small 

doses). 

(15) Vaseline. 

(16) Liquid Parafdn. 


These are all of them domestic remedies em- 
ployed for slight cases of constipation, especially in 
children ; some, as brown bread, fruits, honey, form 
articles of diet with persons who are liable to con- 
stipation. (17) ergot, (18) nux vomica, (19) bella- 
donna, (20) hyoscyamus, and (21) stramonium are 
also laxatives, but are not used except under 
medical orders. Nux vomica is most valuable ; it 
is probably a direct stimulant to the muscular 
coat, hardly influencing secretion. It is largely 
used in cases of chronic constipation, especially 
when occurring in auremic persons, or in those ivi 
whom, for any reason, it is likely that the intestinal 
peristalsis is feeble. 

Belladonna in small doses increases peristaltic 
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movements because it paralyses the inhibitory fibres 
of the splancbnics, but in motlerate doses it com- 
pletely aiTOsts peristaltic movements. It is chiefly 
employed for this latter purpose, especially in 
combination with opium. Hyoscyamus acts on the 
intestines in the same way, and small doses of it are 
often given with other purgatives to prevent griping, 
for it gives an orderly rhythm to the iiTegular con- 
tractions the stronger purgatives produce. 

Ergot is hardly ever used for its laxative effect. 

Simple purgatives . — These are rather more power- 
ful in their action than laxatives. Tliey stimulate 
peristalsis and also increase secretion. Some of the 
laxatives, as castor oil and magnesia, when given in 
large doses become simple purgatives. 


Tlic simple purgatives arc — 


(1) Moes. 

(2) Rliuloarlj. 

(3) Cascara Sagrada. 

(4) Senna. 

(5) Purgatin. 


I (G) Phenolphtlialein. 

I (7) Pel Bovinnm. 
j (8) Pituitary Extract. 
I (9) Physostigmine. 


It is interesting to observe that the first four all 
contain and owe their activity to emodin (trioxy- 
methylanthraquinone), rhubarb and senna contain 
chrysophanic acid (dioxymethylanthraquinone). 
Purgatin is an anthraquinone derivative, and 
phenolphthalein has a somewhat similar structure. 
Hence these drugs are sometimes called anthracene 
purgatives, for anthraquinone is anthracene in which 
CO is substituted for one of the CH groups. The indi- 
cations for each will be given under the individual 
drug. Pituitary extract and physostigmine act almost 
entirely on the muscular coat. 

Drastic purgatives, often called cathartics . — 
These excite greatly increased secretion and peri- 
staltic movements, and if given in large doses cause 
severe irritation of the intestine with much secretion 
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of mueas, great vascular dilatation and even hremoi^ 
rliage, severe abdominal pain and collapse, wtn 
profuse diarrhoea. The peristaltic contractions ai'O 
often irregular, and hence there may be much 
griping pain; therefore it is usual to_ prescribe 
hyoscyamus with these drugs, which are in order of 
efficiency — 


(1) Calomel. 

(2) PodopliyllTm. 
{3| Aloes. 

(4) Jalap. 

(5) Soammony. 

(6) Ipomoaa. 


(7) Oleum Terehiutliiuje. 

(8) Coloc 3 mtli. 

(9) Croton oil. 

(10) Kaladana. 

(11) Tnrpetli. 


Some, as jalap, are oiten called hydragogue, because 
of tbe large amount of secretion they excite. 

Therapeutics. — ^Drastic purgatives are employed 
in obstinate constipation, and also to produce very 
watery evacuations with the object of removing as 
much fluid from the body as possible. Hence the 
frequent use of jalap in Bright’s disease. 

Saline purgatives . — These in hypertonic solution 
increase the passage of fluid from the tissues into 
the intestine, and if in hypotonic or isotonic solu- 
tion prevent absorption of fluid, as they all pass 
slowly through the intestinal walls, so in both cases 
a large amount lies in the intestine. The distension 
due to this excites gentle peristalsis, and con- 
sequently an easy painless evacuation of the bowels. 
Osmosis certainly plays some part in the process, 
hat it cannot be entirely explained by physical laws, 
because of the selective action of the intestinal 
epithelium for particular ions ; thus sodium sulphate 
is very slowly passed through the intestinal wall, 
but sodium chloride, which is therefore not a 
purge, goes through quickly. The action is entirely 
local, for no purgation follows if the salts are 
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injected into the blood, but Hurst and bis co- 
workers believe tbe salts are absorbed and act, 
through the vessels, directly on the colon as 
stimulants to movement and secretion, for they 
find that none of the salt taken reaches the 
colon b}' the intestinal canal until long after the 
evacuation produced by the salt. The saline purga- 
tives are — 


(1) Potassinm tartrate. 

(2) Potassium acid tar- 

trate. 

(3) Potassium sulphate. 
4) Sodium sulphate. 

6) Sodium tartrate. 


(G) Sodium citro-tar- 
trate. 

(7) Sodium phosphate. 

(8) Sulphate and other 

salts of magne- 
sium. 


Therapeutics. — These are very largely used as 
habitual purgatives, especially for persons suffering 
from any form of gout. They form the essential ingre- 
dient of most purgative mineral waters, as Hunyadi 
Jdnos, Pullna, Friedrichshall, iEsculap andKubinat. 

The best way of taldng them is to put the 
required dose of the salt or the mineral water in a 
tumbler, add some lukewarm water, and sip it slowly 
while dressing in the morning. 

For cholagogue purgatives see p. 100. 


Enemata. — Any fluid preparation injected into 
the rectum is called an enema. When a purgative is 
liable to produce siclmess, or it is unadvisable, because 
of peritonitis, intestinal obstruction, ulceration, or 
other disease, to give it by the mouth, it may be 
given by the rectum. Castor oil, aloes, olive oil, 
magnesium sulphate, and soap may be administered 
in this way. Enough of a vehicle should usually be 
given to make a purgative enema up to three quarters 
of a pint or a pint, for distension of the rectum greatly 
aids purgation. A teaspoonful of glycerin injected 
into the rectum, or one of the Suppositoria Glycerini, 
often unlocks the bowels 
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Intestinal Astringents. — These may be described 
under the following heads : — 

Astringents acting on the vessels of the intestine. 
These are the same as those acting on vessels 
generally. Those employed for their action on the 
intestine are — 

(1) Lead salts. (3) Alum. 

(2) Dilute solutions of (4) Dilute sulphuric acid. 

silver salts. 

Astringents coagulating albuminous fluids, and 
thus constricting the vessels : 

(1) Tannic acid, and all (9) Acacia Bark, 

substances containing (10) Bael Bruit, 

it, as — (11) Myrobolans, 

(2) Krameria root, (12) Lead salts, 

(3) Kino, (13) Silver salts, 

(4) Heematoxylum, (14) Zinc salts, 

(5) Cinnamon, (15) Bismuth salts, 

(6) Catechu, (16) Copper salts, and eg* 

(7) Eucalyptus gum, pecially 

(8) Hamamelis, (17) Per-salts of iron. 

Astringents diminishmg the amoxmt of intestinal 
Aiiid secreted : 

(1) Opium. 1 (3) Calcium salts. 

(2) Belladonna. j 

Astringents diminishing the contractions of the 
muscular coat of the intestines : 

(1) Opium. (4) Stramonium. 

(2) Belladonna. (5) Lime. 

(3) Hyoscyamus. (6) Bismuth salts. 

Therapeutics. — The first proceeding in every 
case of diarrhoea is to remove its cause ; if this can 
be done, it will probably subside. Often the cause 
is some irritating, indigestible food, and then it is 
advisable to give a mild purge, as castor oil or 
rhubarb, to get rid of it. Many cases of ordinary 
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diarrhoea are probably duo to some slight enteritis, 
and then any one of the astringents that have 
been named will be valuable for it is desirable 
to constrict the dilated vessels, and to diminish the 
secretion and the movements. Intestinal astrin- 
gents are therefore often combined, and when the 
diarrhoea is at all serious opium is of great serrice. 
If there is a persistent cause, as tuberculous ulcera- 
tion, the hope of doing good is slight. But the 
treatment by drugs is only a small part of the battle : 
if the diarrhoea is severe, absolute rest is necessary, 
food must he very simple and given in very small 
quantities at a time, not much fluid should be 
drunk, and the patient must keep warm. 

Intestinal Antiseptics. — It is doubtful if it is 
possible to disinfect the intestinal contents while 
they are in the body, and if it were possible it might 
be harmful, as intestinal micro-organisms greatly 
help normal intestinal processes. But the attempt 
is often made and perhaps with some success when 
soured milk {q.v.) is given to inhibit the growth 
of micro-organisms in the large intestine. The 
drugs used are lactic acid, calomel, and gastric anti- 
septics (p. 86), of which cyllin and similar coal tar 
products appear to be the most useful. 

E. Drugs acting on the Liver.— The liver has 
several distinct functions, viz. to secrete bile, to form 
and store up glycogen, to form urea, to excrete sub- 
stances absorbed from the intestine, and to destroy 
poisonous substances absorbed from the intestine. 

Drugs influencing the secretion of bile.— It does 
not follow because more bile appears in the feces 
that more is secreted, for it may be that the gall- 
bladder and ducts have been thoroughly emptied, 
or that the bile which has been poured into the 
fluodenum has been swept along quickly before 
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reabsorption, wMch is ordinarily brisk, has had time 
to take place. Drags ■which increase the amount of 
bile actually secreted are called direct cholagogues, 
or hepatic stimulants ; but this is a bad name, as the 
liver has so many distinct functions: those which 
simply lead to a larger amount of bile being found 
in the faeces without any extra secretion are called 
indirect cholagogues. 

Dikect ChoiiAGOGUES. — Drugs supposed to 
belong to this group have been studied in fasting 
curarized dogs, and upon human beings with biliary 
fistulae, A canula is inserted into the bile-duct, and 
is brought out of the body, the drug to be experi- 
mented upon is administered, and the amoimt of 
bile secreted before and after the administration is 
noted. No food must be given during the experiment, 
as that alone causes a considerable increase in the 
biliary flow. 

Direct ohol.i.f’o^co- Bile. 

After bile is !;iv< :i by llic mouth it is absorbed, carried 
to the liver, and there increases the secretion of bile. 

The following were formerly stated to be direct chola- 
gognes, but none of them increase the quantity of bile 
secreted (those formerly believed to be the most powerful 
are placed first) — 

(1) Euonymin. 

(2) Sodium 'bensoate. 

(3) Sodium salicylate. 

(4) Podophyllum. 

(5) Iridin. 

(6) Mercuric chloride. 

(7) Sodium sulphate. 

(8) Sodium phosphate. 

(9) Aloes. 

(10) Ipecacuanha. 

There are individual differences among such drugs ; many 
empty the bowels producing a motion full of bile simply by 
hurrying on the contents of the small intestine, and_ hence 
they are indirect oholacocues., . Some, as sodium salicylate, 


(111 Dilute nitric acid. 

(12) Dilute nitro-hydro- 

chloric acid. 

(13) Coloc;pith. 

(14) Colchicum. 

(15) Potassium sulphate. 
(16 1 B.huharh. 

(17) Jalap. 

(18) Dilute arsenious acid. 
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make the bile very watery ; others, as toluylcncdiamine, which 
is not given to man, make it so thick that it flows through 
the duct with the greatest difliculty. Podophyllum, iridin, 
cuonymin, sodium benzoate, sodium salicylate, Harrogate 
old sulphur spring and Carlsbad water appear to increase 
the solids without affecting the quantity. 

Indirect GhoIjAgogdes. — These cause no in- 
crease in the amount of bile secreted ; they act either 
by stimulating the upper part of the jejunum and 
the lower part of the duodenum, thus sweeping the 
bile on before there is time for it to be reabsorbed ; 
or because the purgative, c.g. jalap, or scammony, 
acts best on the intestine when dissolved in bile, 
and hence when there is plenty of bile in the intestine 
it is quicldy expelled ; or, lastly, possibly because 
the drug, c. g, calomel, is an antiseptic, and so pre- 
vents the decomposition of bile by bacteria. 

They are — (1) Mercuryi (2) most Cathartic purga- 
tives, especially Codomel, (3) all the drugs mentioned in 
the last list (p. 101). 

Therapeutics. — Gholagogues are used for cases 
of dyspepsia in which there is reason to believe that 
the liver is the organ at fault, and certainly they 
often have a very markedly beneficial effect. It is 
clearly an advantage to combine direct and indirect 
cholagogues in order to ensure that the bile shall be 
excreted. As bile itself is a stimulant to the peristaltic 
movements of the intestine, all cholagogues are purga- 
tives, and form a distinct class of purgatives. In 
cases of hepatic dyspepsia attention to diet is of the 
greatest importance, and muscular movements, as 
riding, rowing, &c., aid in the expulsion of bile from 
the gall-bladder and ducts. 

ANTiCHOTiAGoauES.-7-These are often called 
hepatic depressants. They decrease the quantity 
f bile secreted. Castor oil, magnesium sulphate, 
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opium, and lead acetate have been said to have 
this effect, but it is not sufficiently marked to in- 
terfere with their therapeutic use for other purposes, 
and they are never employed for this action. 

Drugs modifyiitg the fonnation of urea hy the 
liver.- — ^It is beheved that some of the nitrogenous 
substances, especially leucin, arriving at the liver, 
are there converted into urea. The quantity of urea 
excreted by the mine is increased by thyroid gland, 
phosphorus, arsenic, and antimony. Phosphorus 
may also lead to the appearance in the urine of 
leucin and tyrosin. There is some evidence that 
this drug causes an increase of the lu'ea through 
its action on the liver, for in phosphorus poisoning 
that organ undergoes extreme fatty degeneration, 
and jaundice supervenes. Whether the other drugs 
act through the liver is doubtful. Antimony and 
arsenic, if given in large doses for some time, 
both produce general fatty degeneration. Both 
these must’ be administered in almost poisonous 
doses in order to increase the urea in the urine. 

Dxcitants of the Glycogenic Function . — 
Adrenalin rapidly converts glycogen into glucose 
and so causes glycosuria. 

Depressants of the Glycogenic Function , — 
Phosphorus, arsenic, and antimony diminish and 
even stop the formation of glycogen by the liver ; 
they also cause fatty degeneration of it. In certain 
forms of diabetes, opium, morphine, and codeine 
diminish the quantity of sugar in the urine. 

r . Drugs acting on the Pancreas. — The secretion 
of pancreatic juice is excited by acids, hence any 
of^ the drugs increasing the gastric juice (p. 85) and 
mineral acids stimulate it, but alkalies chminish it 
as they inhibit the gastric flow. Fats excite the 
pancreatic flow. 
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Division X.— Driips acliiip on the Muscular 
and JVervons Systems. 

A. Drugs acting on Hnscles. — Pharmacologists 
have devoted much attention to this class of drugs, 
but as the facts ascertained are not used in medicine, 
we need not stop to consider them in detail (see 
caffeine, veratrino, potassium, and barium). 

B. Drugs acting on the Peripheral Endings of 
Motor Nerves. — Of the drugs belonging to this 
group the action of curare has been worked out most 
fully. If curare is given to an animal, it is found 
that the muscles will respond to a mechanical 
stimulus, although they mU not contract when the 
motor nerve is stimulated. If a single muscle he 
removed from the circulation by ligature of its vessels 
before the administration of curare, afterwards it will 
be the only one that vdll respond to stimulation of 
its motor nerve. As this was the only m.nscle of the 
body that the drug could not reach, and it is the only 
one not poisoned, the poison clearly acts locally on 
the muscles ; but as the curarized muscle will respond 
to mechanical stimulation curare does not act on its 
fibres, and it is believed that the action falls on the 
myoneural junction. 

Curare and conium are by far the most important drugs 
which paralyse motor nerve ends. Therapeutically we never 
desire to paralyse motor nerve endings. 

C. Drugs acting on the Peripheral Endings of 
Sensory Nerves (other than those of special sense). 
Our knowledge of these is derived almost entirely 
from observations on man, for it is very difficult to 
experiment upon animals, as they have such imper- 
fect means of communicating their sensations to us. 

Drugs which stimulate the terminations of sensory 
nerves. — These, when applied locally, cause pain. 



DRUGS ACTING ON THE SENSORY NERVES 106 


They are the same as tlie local vascular irritants 
which have already been enumerated (p. 69); in 
fact, most of them give rise to pain by causing local 
inflammation. There is no need to repeat the list. 

Therapeutics.— Local irritants are chiefly em- 
ployed for their action on the vessels, but as they 
are also counter-irritants, their application to the 
skin, while causing some pain there, will often 
reheve a deep-seated pain. Mthough pain is always 
referred to the periphery, it is appreciated centrally, 
and therefore peripheral stimulation of nerves, which 
also reflexly excites the heart and respiration, is used 
to rouse people from unconsciousness, such as that of 
famtmg or opium poisoning. For these purposes the 
stimulus must be prompt, hence the application of the 
faradic current to the skin is a good means to employ. 

Drugs which depress the termhiations of sensory 
ne^es,-— Of these there are two kinds ; those which 
only reheve pain, or local anodynes ; and those which 
dimmish sensibility, or local ansesthetics. 

Local Anodynes. — These have but slight action unless 
pain be present. They are 

Aconite. 

Carbolic acid. 

Menthol. 

Orthoform. 

V'eratrine. 

Ether. 

Alcohol. 

Chloroform. 

(These last three must 
be allowed to evaporate.) 


(9) Chloral. 

(10) Chloretone. 
ill) Belladonna. 

(12) Stramonium. 

(13) Hyoscyamus. 

(14) Camphor. 

(15) Sodium bicarbonate. 

(16) Oxide of zinc. 

(17) Dilute hydrocyanic 

acid. 


(2) 

(3) 

U) 

(5) 

(6) 

(7) 

( 8 ) 


»r Jhe above list the most powerful are placed first, 
any other substances are said to be local anodynes, but their 
aim to the title is doubtful. Cold is a powerful depressant 
o sensibility, and therefore it is an excellent local anodyne ; 
so also IS warmth, for heat dilates the vessels, and thus relieves 
tension, which is a very powerful factor in causing pain. 
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Therapeutics. — It is clear that the scope for the 
employment of local anodynes is very ■wide. If 
possible, the first thing is to remove the cause of the 
pain, but often, as in neuralgia and many forms of 
pruritus, vre cannot do this. 

Local Anffisthetics. — These are cocaine, bemt- 
amine, amylocaine, ethoeaine, carbolic acid, kava 
root, quinine, urea hydrochloride, and extreme 
cold, whether produced by ice or ethyl or methyl 
chloride spray. These sprays are not so much em- 
ployed as formerly to produce local anajsthesia for 
small operations, because they have been largely 
superseded by cocaine, which produces a high degree 
of local insensibility. 

D. Drugs acting on the Trunks' of Nerves. — These 
are of greater pathological than pharmacological 
interest. If taken for a long time they produce 
chronic inflammation of the nerves, which is shown 
by the great increase of the fibrous tissue between the 
nerve-fibres, and the fatty degeneration of the fibres 
themselves. During the earlier stages the irritation 
of the nerves causes much pain and tingling ; later, as 
they lose their function, numbness, with loss of sen- 
sation, and paralysis set in, often accompanied by 
trophic lesions. For fuller details, books on medicine 
must be consulted. 

The drugs producing peripheral neuritis are — 

(1) Lead. ] ( 3 ) Arsenic. 

(2) Alcohol. I (4) Mercury. 

E. Drugs actmg on the Spinal Cord.— The dif- 
ficulties of experiment are so great that we Icnow 
nothing of the action of drugs on the sensory 
portions of the cord. We are also ignorant of the 
action of drugs on the motor fibres. The following 
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metliod is adopted to discover wlietiier a drug acts 
on the anterior cornua. Suppose we are studying 
a drug which stimulates them. After the drug 
has been given, a slight peripheral stimulus will 
produce such marked reflex action that convulsions 
will ensue upon the stimulation. If the cord is cut 
across and the convulsions foUow the stimulus as 
before, it is clear that these cannot be of cerebral 
origin, for in that case they would not take place 
below the point of section. A^ain, if before injection 
of the drug into the circulation the vessels of the 
cord are hgatured, and then the drug causes no 
convulsion, it is clear that it acts on the cord and not 
on the muscles or nerves. These results are con- 
firmed if, when the drug is injected into vessels by 
which it reaches the cord quickly, convulsions occur 
sooner than when it is thrown into other vessels ; also 
if convulsions do not take place when the cord is 
destroyed; and lastly if, when the destruction is 
gradually caused by puslmg a wire down the verte- 
bral canal, the convulsions cease from above down- 
wards as the cord is destroyed. Strychnine has been 
much more fully studied than any other drug which 
acts on the cord. The effect of it is to convert what 
would normally be inhibitory impulses into excitory 
(see Strychnine). 

The drugs increasing the irritaUlity of the a^iterior 
cornua are — 

(1) Strychnine. (4) Ammonia. 

(2) Brucine. (5) CMoroform. 

(3) Thebaine. (6) Ether. 

Therapeutics. — It is very rarely that we can do 
any good in spinal diseases by attempting to stimu- 
late the anterior cornua, but strychnine is occasion- 
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ally given for cases of paralysis due to disease of 
the spinal cord. 

Dnif/S which depress the activity of the anterior cornua : 


(IJ PhyBostigmine, 

(2) Bromides. 

(3) Alcoliol. 

(4) Chloroform. 

(6) Ether. 

(6) Ergot. 

(7) Opium. 

(8) Zinc salts. 

(9) Silver salts. 


1 10) Antimony salts. 
11) Nitrites. 

(12) Chloral. 

13) Carbolic acid. 

14) Turpentine. 

16) Gelsemium. 

IG) Colchicum. 

17) Eava root. 


Therapeutics. — These drugs are of very little use 
in medicine for their action on the spinal cord. Phy- 
Bostigmine is by far the most powerful, and has 
been occasionally used in obscure nerve diseases 
accompanied by convulsions, as tetanus. 

Ergot has a very peculiar action in producing 
sclerosis of the posterior columns of the cord. Lead 
sometimes causes atrophy of the anterior cornual 
cells, and long-continued abuse of alcohol probably 
causes slight degeneration of the cord as a whole. 


F. Drugs acting on th-? Brain.— The action of 
these cannot be localised nearly so accurately as can 
that of drugs acting on the spinal cord and nerves. 
Drugs acting on the brain illustrate two very im- 
portant general laws. 

First, the law of dissolution, which, when stated 
as it applies in pharmacology, is as follows. IVhen 
a drug affects functions progressively, those first 
affected are the highest in development ; that is to 
say, they are the last acquired by the individual and 
the last to appear in the species. The next affected 
are those next to highest, and so on ; till finally the 
lowest of all from an evolutionary point of view, 
that is to say, the functions of respiration and circula- 
tion, are affected. This law is very well exemplified in 
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the case of alcohol, for the first functions to be disor- 
dered are those of the intellect, especially the highest, 
such as judgment and reason ; then follow disorders 
of movement, and finally death from failure of respi- 
ration and circulation. 

Another law very well exemplified by drugs 
which act on the brain is that when a drug in mode- 
rate doses excites a function, in large doses it often 
paralyses it. For example, a person under the in- 
fluence of chloroform, soon after its administration, 
tosses his arms about in a disorderly way, but they 
subsequently become motionless ; and many other 
cerebral stimulants may also be hypnotics. Some 
think that drugs excite nervous functions by direct 
action, others that the excitation is often due to the 
removal of inhibitory impulses. 

Drugs acting on the motor centres of the brain . — 
To investigate these, the motor area of the cortex is 
exposed by trephining, and the strength of current 
which it is necessary to apply to the motor area 
to produce corresponding movements is noted before 
and after the administration of the drug. Another 
method is to observe the strength of current neces- 
sary to evoke a movement, then to allow the trephine 
wound to close, afterwards the animal is made to take 
the drug regularly for some weeks. The opposite 
motor area is then exposed, and the strength of 
current required to call forth movements is noted. 

It has been found that 

(1) Alcohol, (4) Potassium bromide, 

(2) Ansesthetics, (5) Sodium bromide, _ 

(3) Chloral, (6) Ammonium bromide, 

diminish the activity of the motor area. 

Bromides are largely used in epilepsy and other 
convulsive disorders on account of this function. 
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Dntgs exciting the motor area of the cortex arc— 

(1) Atropine, i (3) Strychnine. 

(2) Absinthe, ! 

They have no thetapculical application in virtue ot this 
property. 

General cerebral stirmilants . — It is impossible to 
know anything of these by experiments on animals. 
In man they cause general excitation of the mental 
faculties, followed in many cases by delirium and 
incoherence. The exact form of delirium differs a 
little in each case. 


Such drugs are — 

(1) Belladonna. 

(2) Stramonium. 

(3) Hyoscyamns. 

(4) Aicohol. 

(5) Chloroform. 

(6) Ether. 

7) Nitrons oxide. 

8) Coficee. 

(9) Tea. 


(10) Gnarana, 

(11) Cocaine. 

(12) Cannabis indica. 
fl3) Opium. 

(141 Camphor. 

(15) Santonin. 

(16) Quinine. 

(17) Salicylic acid. 

(18) Tobacco. 


Therapeutics. — Many of these are taken habitu- 
ally as cerebral stimulants ; for example, alcohol, 
tea, coffee, tobacco, in England ; opium in the East ; 
cannabis indica in many parts of Asia ; coca in parts 
of South America ; and if it is wished to give a 
cerebral stimulant as a drug, one of these is usually 
chosen. The rest, which are very important, are 
commonly employed for some other action. With 
very many of this class of drugs, as will bo seen 
directly, the stimulant action soon gives way to a 
paralysing influence. 

General cerebral depressants . — These are com- 
monly divided into three classes : Hypnotics or 
Soporifics, Narcotics, and Anesthetics. It is believed 
that one way at least in which any drug depresses 
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tlie activity of a neurone is by causing retraction of 
the terminal filaments of its dendrons or axon, thus 
rendering synapses less intimate. During depression 
of activity the brain is ansemic, but this is the result 
more than the cause of the depression. 

Hypnotics ob Sopobifics are drugs which pro- 
duce sleep, closely resembling, if not identical with, 
natural sleep. 

The hypnotics are — 

(1) Opium. 

(2) Morphine. 

(B) Diamorphine. 

(4) Chloral hydrate. 

(5) Butyl - chloral - hy- 

drate. 

(6) Bromides. 

( 7 ) Chloral formamide. 

(8) Chloralose. 

(9) Chloretoue. 

' Therapeutics. — These drugs are often used for 
persons suffering from sleeplessness, but it is far 
more important to remove the cause of the sleepless- 
ness. Sleep is often promoted by dilating the vessels 
of other parts of the body than the brain ; for ex- 
ample, a warm bath or an abundant meal conduces 
to sleep. The use of hypnotics is greatly abused. 
Those who take them become habituated to them, 
so that at last even large doses do not cause sleep. 
Chloral, the bromides, methylsulphonal, and chloral 
formamide are perhaps the most satisfactory. 

Nabcotios are substances which produce abnor- 
mally deep sleep. Most hypnotics in excessive doses 
will do this. General ansesthetics are narcotics. 
It has been suggested by Meyer and Overton that 
as many of these substances, e.g. ether, sulphonal, 
m6thylsulphonal,chloroform,ohloral,andchloralform- 


(10) Sulphonal. 

(11) Methylsulphonal. 

(12) Paraldehyde. 

(13) Barhitone. 

G4) Medinal. 

(15) Adalin. 

(16) Alcohol. 

(17) Hyoscine. 

(18) Cannabis indica. 
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amide, are more soluble in lipoids than in water, 
they will accumulate in the nervous system, where 
these substances are chiefly present, and that this 
helps to explain the action of these drugs. This may 
be so, but many hypnotics, c.p. bromides, are not 
specially soluble in lipoids, and many substances 
are soluble in them but are not hypnotics, so 
this question of solubility cannot be the whole 
explanation, although no doubt it is operative. 

Therapeutics. — They are of great use in calming 
excitement of any kind ; many of them, such as, for 
example, opium, are beneficial in relieving distress 
and producing sleep in heart disease. 

Geneeaii Anassthetics. — These are drugs that 
lead to a total loss of consciousness, so that pain 
is no longer felt ; at the same time reflex action is 
abolished. They illustrate admirably the law of 
dissolution, and also the fact that after excitement 
paralysis often succeeds ; and the stages consequent 
upon these laws can he readily observed in any 
one who is taldng an anassthetic. Firstly, in obedi- 
ence to the law of dissolution the highest faculty, 
the imagination, becomes excited, the patient sees 
visions and hears noises. He next begins to chatter 
wildly and incoherently, for in the excitement of 
any function by a drug the exaltation is usually 
irregular, and confusion results. Next, the other 
motor centres of the cortex are stimulated irregularly, 
so that he gesticulates, throws his arms about wildly, 
and tosses his body. By this time the brief stimu- 
lation of the higher intellectual faculties has probably 
ceased, and in obedience to the second law (p. 109) 
vision, hearing, and touch are dulled, and he has lost 
control over his reason, so that he feels light-headed, 
as he expresses it, crying and laughing easily ; now he 
is totally irresponsible for his actions and careless as 



ANffiSTHBTIOS 


113 


to tlieir results. It will be noticed that the functions 
are paralysed in the order stated in the law of disso- 
lution . Next there follows upon the stimulation of the 
motor areas stimulation of the heart and respiration. 
The pulse and respirations both increase in 
number, the blood-pressure rises, the face flushes. 
Then comes depression of all the functions previously 
excited ; first the higher parts of the cerebrum give 
way, and the patient loses consciousness — neither 
bright fights, sounds, nor painful impressions rouse 
him ; he becomes quiet, and ceases to throw his arms 
and legs about ; the reflexes disappear, and conse- 
quently touching the conjunctiva does not produce 
closing of the eyelid ; the feet do not move when they 
are tickled, the pupil is contracted, and the previous 
quickening of the pulse and respiration is succeeded 
by a slowing of their rate. It is at this period that 
the patient cannot feel pain, and that therefore 
operations are performed. The depression of the 
motor centres is followed by the depression of the 
muscular tone, and the muscles become quite flaccid 
and cease to respond to mechanical stimulation. This 
is the degree of narcosis that is required for the 
easy reduction of dislocations and for the easy 
manual examination of the abdominal viscera. Anses- 
tlietics should not be pushed beyond this stage. If 
they are, even the involuntary muscles lose their 
tone and reflex excitability, so that the sphincters of 
the rectum and the bladder relax. The depression 
of the pulse and respiration continues, the move- 
ments of the chest become weaker and weaker and 
slower and slower, the pulse becomes very feeble, 
slow, and irregular, and the heart finally stops in 
diastole. Death occurs partly by the heart and partly 
by the respiration. At any period of the administra- 
tion during which recovery is possible, the functions 
of the body will return in just the reverse order to 



114 


MATERIA MEDIOA 


that in •which they were lost, thus again illustrating 
the law of dissolution. It is often many hours before 
the mental faculties have recovered their equilibrium, 
and long after the patient can move his muscles he 
cannot co-ordinate them. There are individual differ- 
ences in the different ancesthetics and in different 
persons. 


The general anrcsthetics arc — 

(1) Chloroform. 

(2) Ether. 

(3) Nitrons oside. 


(4) Many other snhsti- 
tntion products 
derived from alco- 
hols and others. 


Therapeutics. — Anassthetics are given to cause 
unconsciousness, so that pain may not be expe- 
rienced during operations, to relax muscles in cases 
of dislocations, abdominal examinations, or phantom 
tumours, to relieve severe pain, such as that of 
parturition, biliary and renal colic, to quiet the 
body during convulsions, as in tetanus and hydro- 
phobia. 

The chief dangers of ancesthetics are — 1. Early 
sudden death. This usually occurs before the patient 
is fully under the influence of the anresthetic, reflex 
action is not yet quite abolished, and the heart 
is stopped reflexly fcom the peripheral stimulus of 
the operation. This is one of the greatest and 
most common dangers of auresthetics, especially 
chloroform. It is, to a large extent, avoidable if 
care be taken that the patient is fully imder the 
influence of the ansesthetic before the operation is 
begun ; occasionally when it is tri-vial the operator 
is in too great a hurry to begin, and the patient sud- 
denly dies from failure of the heart. 

2. Death from paralysis of respiration. This is 
usually due to a combination of circumstances. 
Too much of the anesthetic may have been given. 
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respiration may be difficult because the patient 
suffers from some disease of the lungs, or the opera- 
tion may demand that he should lie on his side or 
in some other position which hampers respiration. 
It is not a very great danger, for it is heralded by 
hvidity ; and if then the posture is changed, the ad- 
ministration of the anaesthetic is stopped and artificial 
respiration is performed, the patient usually quickly 
recovers ; even if he does not, artificial respiration with 
the head thrown back and the tongue pulled out 
should be carried on as long as there is any evidence 
that the heart is beating, or if the patient draws a 
breath when artificial respiration is stopped for half 
a minute. Cases have recovered although it has 
been necessary to keep up artificial respiration for 
hours. 

3. Car^ac failure may occur, owing to over- 
dosage acting directly on the heart and to a much 
less extent on the vagal centre, especially if the 
vapour is too concentrated. The patient almost 
suddenly becomes pale, and the pulse stops. In 
such a case no more anjesthetic must be given, 
artificial respiration must be kept up in the manner 
just mentioned, and the heart may be stimulated 
by the^ subcutaneous injection of brandy, by the 
inhalation of amyl nitrite, by the apphcation of 
the faradic current over the cardiac region, by 
the plunging of electric needles into the heart, by 
flicking the chest over the heart with hot towels 
and placing hot compresses over it, or even by 
opening the abdomen and compressing the heart 
through the diaphragm. The feet should be raised 
and the head depressed. 

4. Vomited matter and, if the operation is about 
the mouth, blood may suffocate the patient. To 
avoid the first contingency no food should be taken 
for some time before the operation, and if the patient 
is sick he should be turned on his side ; to avoid the 
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second special precautiPns must be taken, whicb are 
described in books on operative surgery. 

5. Reduction of body temperature due to dimin- 
ished activity and to vasodilatation of tbe vessels of 
the skin. This is minimised by keeping the sur- 
roundings of tbe patient as warm as possible during 
the operation, and by the use of hot blankets and hot 
bottles afterwards. 

For tbe relative advantages of the different anros- 
tbetics and tbe mode of giving each, tbe account of 
tbe individual drugs must be consulted. 

G. Drugs acting on the Eye. 

1. Drugs acting on llic Pupil. — The first 
thing to determine is whether any drug which dilates 
or contracts the pupil acts locally or centrally. It 
is dropped into one eye : if it only acts feebly and 
after some time and on both eyes, it follows that it 
has acted centrally after absorption from the con- 
junctiva into the general circulation ; but if it acts 
quickly, powerfully, and only on the eye into which 
it was dropped, its action is local. If it acts on an 
excised eye its action must be local. If, when all the 
vessels going to the eye are ligatured, the drug wiU 
act when dropped into the eye, but will not when 
thrown into the general circulation, this again shows 
that its action is local, and that when it acts after 
being thrown into the circulation when no vessels are 
ligatured it does so because it is circulating locally 
through the eye. If all the arteries and veins of 
the eye are ligatured, and the drug will not act when 
locally apphed, although it would before, and will 
now when thrown into the general circulation, it 
shows that its action is central, and that it acts when 
dropped into the eye because some of it is absorbed. 

If it has been proved by these means to act 
centrally the further investigation is difficult, for the 
central mechanism is complex. 
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If it has been proved to act locally, it may act 
either on the muscular fibres of the iris, on the 
terminations of the third nerve in thein, or on the 
terminations of the cervical sympathetic in them. 
Stimulation of the third nerve causes the pupil to 
contract ; section of it causes the pupil to dilate. 
Stimulation of the sympathetic causes the pupil to 
dilate ; section of it causes the pupil to contract. If 
the pupil is dilated by the local action of a drug, and 
stimulation of the third nerve "vyill not cause it to con- 
tract, but yet the muscle is responsive to mechanical 
stimulation, it shows that the endings of the third 
nerve are paralysed. If the pupil is contracted by 
the drug, and although responsive to mechanical 
stimulation, will not dilate when the third nerve is 
cut, it shows that the ends of the third nerve are 
stimulated. If a drug locally dilates the pupil, but 
not as powerfully as stimulation of the sympathetic, 
it is clear that its whole effect is not due to a stimu- 
lation of the sympathetic ; and if the muscle remains 
locally irritable, the third nerve ending must be 
paralysed. A series of similar experiments may be 
made with regard to the sympathetic. By these means 
the mode of action of many drugs has been made 
out, but often they act both on the sympathetic and 
the third nerve. In the following list they will be 
classified under their main actions. 

Mydriatics {pupil dilators ) — 

A. Paralyse the terminations oj the third nerve. 

( 1 ) Atropine. i (4) Coniine. 

(2) Homatropine. (5) Aconite. 

( 3 ) Hyoscyamine. | (6) Amyl nitrite. 

It is not quite certain how the last three act, but probably on 
the ends of the third nerve. 

B. Stimulate the terminations of the sympathetic . — 

Cocaine, Adrenalin. 

_ C. Act centrally Gelsemine ansestlietics (late in 

their action). 
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Myotics {contract the pupil). 

A. Stimulate the terminations of the third nerve . — 
Physostigmine, pilocarpine, nicotine (probably). 

B. Act centrally . — Antestlietics (early in their action), 
opium. 


Therapeutics. — Dilators of the pupils, especially 
atropine and honiatropine, are used to ddato the 
pupil for ophthalmoscopic examination, and to pre- 
yent or break down atoesions of the iris. Contrac- 
tors of the pupil, especially physostigmine, are used 
to overcome the effects of atropine, and to prevent too 
much light entering the eye in painful diseases of it. 


2. Drugs acting on tlic Ciliary Muscle.— 

The following drugs impair or paralyse accommo- 
dation ; 



Atropine. 

Hyoscyamine. 

Homatropine. 

Cocaine. 


(5) Physostigmine. 

(6) Pilocarpine. 

(7) Gelsemine. 

(8) Coniine. 


Intra-ocular tension is increased by atropine 
(large doses), homatropine, hyoscyamine, pilocarpine. 
It is decreased by cocaine, and physostigmine. 

Gelsemine paralyses the external ocular muscles, 
especially the levator palpebrie and the external 
rectus, by its action on the terminal nerve filaments. 

Cocaine stimulating the un striped fibres in the 
orbital membrane and the eyelids causes the eye to 
protrude. 

Coniine produces ptosis. 

The capacity for seeing blue is increased by strych- 
nine. Santonine causes first violet, then yellow vision. 


H. Drugs acting on the Ears. — ^We know very 
little about the action of drugs on these. Quinine 
and salicylic acid cause noises and buzzing. 
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1. Drags acting on S 3 nnpatlietic System. — The 
curious fact has been made out that if an animal be 
treated "with a large dose of nicotine, or if this be 
apphed locally to the superior cervical or other 
peripheral nervous gangha, stimulation of the nerve 
below the ganglion no longer produces its character- 
istic effects, e.g. constriction of the ear vessels, dila- 
tation of the pupil, secretion of saliva, although 
stimulation above the ganglion does. The ganglion 
cells are clearly paralysed. A small dose at first 
excites them. Curare, lobelia, and coniine have the 
same effect on ganglia, and so produce effects on the 
eart, vessels, and secretions which have been de- 
scribed on pp. 67 and 62. Sphacelinic acid stimu- 
a es sympathetic ganglia and is thus antagonistic to 


Division XI._Dwigs acting on the Organs 
oi Oeneration. 

A. Aphro^siacs. — These are substances which 
crease sexual desire. There are conceivably many 
ways m w^oh this might take place. There is a 
oen re m the lumbar spinal cord, irritation of which 
causes erection, and this is capable of being excited 
K proceeding from many parts of 

® ® y* especially from the cerebrum, and the 
gem a organs themselves, or the parts in their im- 
^ ii®ighbourhood. The lumbar centre appears 
e very dependent upon the general health, and 
ere ore substances which improve this are indi- 
rectly aphrodisiacs. 

following drugs have been used as aphrodisiacs ; their 
mode of action is not certainly known. 


(1) Strychnine. 

(2) Cantharidin. 

(31 Alcohol. 

(4) Cannabis indica. 


(5) Camphor. 

(6) Phosphorus. 

(7) Damiana. 



120 


MATERIA MEDICA 


B. Anaphrodisiacs. — Wo do not know for certain 
of any drugs which have a depressant effect upon 
the lumbar centre. Most anaphrodisiacs act by 
decreasing or removing somo irritation which is 
reflexly producing an aphrodisiac effect, hut some 
probably act centrally. 

Drugs which have been used ns anaphrodisiacs arc — 

(li Bromides. < ( 5 ) Hyoscyamns. 

(2) Iodides. | (6) Stramoninm. 

( 3 ) Opium. I (7) Digitalis. 

(4) Belladonna. j (8) Purgatives. 

C. Ecbolics or Oxytocics are remedies which 
during or immediately after parturition increase 
uterine action. 

They are — 

(1) Ergot. I (G) Hue (B. P. 1885). ^ 

{2| Pituitary Extract. (7) Powerful purgatives. 

f3) Quinine. I (8) Supr.arenal Extract. 

(4) Hydrastis. I (9) Cotton Hoot Bark. 

(5) Savin (B. P. 1885). 

Of these ergot and pituitary are by far the most important. 
Occasionally some of these drugs will act upon the gravid 
uterus to produce abortion before parturition has begun. They 
have almost all been used criminally for this purpose. 

D. Emmenagogues are substances used to in- 
crease the menstrual flow. Diminution of the men- 
strual flow is a symptom of so many diseases that a 
large number of drugs which remedy these are in- 
direct emmenagogues, but, the substances which 
have been said to have a special action in increasing 
the menstrual flow are — 

(1) All Ecbolics. (4) Cantharidin. 

(2) Asafetida. (5) Borax. 

(3) Myrrh. 

Among the many indirect emmenagogues the commoner 
are purgatives, iron, manganese, cod-liver oil, and strychnine. 
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which ‘ ;:■■■ : general health. Hot foot or hip 

baths, ; : ■'=. ■ : be added, often aid the onset of 

menstruation, 

E. Substances which depress Uterine Action. — 
These are employed to restrain the contractions of 
the gravid uterus. They are — 

(1) Bromides. (4) Cannabis indica. 

(2) Opium. (5) Chloroform. 

(3) Chloral. 


E. Drugs acting on the Secretion of Milk. 
Galactagogues, or drugs which increase the secre- 
tion of milk. 


Pituitary Extract, Pilocarpin, and Alcohol. — Of 
these the first two are the most powerful, but the effects soon 
pass off. Alcohol is very feeble. The secretion is so much 
under the control of the general health that the best way 
to ensure an abundant secretion is to keep the general health 
as good as possible. 


Antigalactagogues, or drugs which decrease the 
secretion of milk. 

_ Belladonna, either given internally or applied locally, 
18 very efficient, probably acting locally on the mammary gland 
as on the sweat glands. 

The following drugs, if given, are excreted by the milk, 
and are therefore taken in by the child : — Oil of anise, oil of 
turpentine, oil of copaiba, and probably all 
volatile oils, sulphur, rhubarb, senna, jalap, scammony, castor 
oil, opium, iodine, indigo, antimony, arsenic, bismuth, iron, 
lead, mercury, zinc, potassium iodide. It is clear that these 
must be administered with care to the mother ; for example, 
or turpentine will make the milk so nasty that the 
child wiU not take it. The above purgatives given to the 
mother may cause diarrhoea in the child. Opium should not 
be given in large doses to the mother. On the other hand, 
mercury, arsenic, and potassium iodide may be administered 
to the child by being given to the mother. Salvarsan given 
to the mother will cure ByphUis in the suckling child. 
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Division XII.— Drugs acting on metabolism. 

Our knowledge of the normal metabolism of the 
body is veiy imperfect, consequently we Imow very 
little more than has been already stated under other 
divisions, about the action of drugs on metabolism. 
Any further remarks which are necessarj' vill be 
made when the individual drugs are considered. Two 
words in common use are alterative and tonic. 

Alterative is a vague term of wliicli nosatisfactory defini- 
tion can be given. It is often used to cloak our ignorance, when 
wo have no exact knowledge of the mode of action of a drug. 
Many drugs comprehended under this term have the property 
of profoundly altering the bodj’, especially if it bo diseased ; for 
example, iodides will, if the patient bo suffering from syphilis, 
generally cause the absorption of syphilitic exudations. All 
that can be said about such drugs will bo stated under each, 
for their mode of action is probably so different that no useful 
purpose would bo served by considering them together. 

Tonic. — This is a term usually even more vague than 
alterative. As commonly employed, it moans a drug which 
makes the patient feel in more robust health than he did 
before he took it. Obviously this may happen in many ways, 
such as, for instance, by improving the digestion or the quality 
of the blood. The word is only used justifiably when applied 
to a drug which increases muscular tone. 
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(All the substances about to be described are ofiicial, being 
in tbe British Pharmacopceia of 1914, unless the contrary 
is stated.) 

Part I.— INOEGANIO MATEEIA MEDIOA. 


GEOEP I. 

Water, Peroxide of Hydrog'en, and Oxygen. 


AQUA DESTIUJLATA. 

Distilled ■water, HjO. 

SotmcE. — Prepared by distillation from good natural 
potable "water. 

Tests.— Colourless, odourless, and tasteless. 100 milli- 
litres evaporated to dryness leave not more than 0 005 grm. 
o£ solid residue. It is not aSected by tests for metals, 
chlorides, nitrates, nitrites, or sulphates. Tested with 
sulphuric acid and potassium permanganate, it should 
only show faintest traces of organic matter, and tested with 
Nessler’s test it should only show the faintest traces of 
ammonia. Aqua destillata is always to be used for making 
up prescriptions. 


Action.* 


External. — An indifferent bath (88°-98° F. or 
about 32°-37°C.), or one in which the bather feels 
neither hot nor cold, produces no particular effect. 

Cold baths increase the production of heat, and 
abstract beat from tbe body if they are prolonged ; 
therefore at first the bodily temperature may rise 
slightly, but when the loss exceeds the production it 
falls. The amount of carbonic acid expired is in- 


, , * Unless otherwise stated, the word action will in this 
in taken to mean physiological action, or action 
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creased. The rate of the pulse and respiration 
at first rises, but soon falls. The skin becomes 
pale, and the condition of goose-skin is seen. After 
the bath (the duration and temperature suitable for 
different persons vary vridely) there is a feeling of 
warmth and exhilaration, and the cutaneous vessels 
dilate. 

A warm bath if sufficiently prolonged may cause 
a slight rise of the bodily temperature, the skin 
becomes red, the pulse and respirations are more 
frequent, the amount of urine secreted is diminished, 
and after the bath there is profuse perspiration. 

Internal. — Warm water gives rise to nausea and 
vomiting. Water is very slowly absorbed from the 
stomach, but quickly from the bowels, and very soon 
afterwards the amount of urine secreted is greatly 
increased, and to a less degree the amount of bile, 
pancreatic juice, and saliva. Moderate quantities of 
water promote the flow of gastric juice, but large 
amounts should not he drunk during meal-times, os 
that impairs digestion. If a considerable amount of 
water is drunk daily the amount of urinary nitrogen 
excreted is increased. Water not only washes out 
the tissues, but renders tissue metamorphosis more 
complete. 

The action of water will be physically modified 
by the substances in solution in it, for there will be 
no physical interchange between isotonic solutions. 
But water passes from a hypotonic to a hypertonic 
solution, e.g. when red blood corpuscles are placed 
in a salt solution of such concentration that fluids 
pass from the corpuscles to it they shrink ; but when 
they are placed in a weaker solution of such strength 
that fluid passes from the solution to them they 
swell. In the first case the salt solution is called 
hypertonic, in the second hypotonic as regards the 
corpuscles. 
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Theeapeutics. 

External . — Gold baths are used for the subsequent 
exhilarating effects, which may be increased by quick 
rubbing with a rough towel. Persons in whom a 
feeling of warmth does not immediately follow a cold 
bath should not use them. The constant daily use 
of a cold bath probably diminishes the liability to 
catch cold. Cold baths are said to arrest attacks of 
laryngismus stridulus. They have been largely used 
to reduce the temperature in fever, especially typhoid 
fever. The first effect of putting the patient in the 
cold water is to cause, reflexly from, the stimulation 
of the skin by the cold, an increased production 
of heat ; for this reason and because of the ces- 
sation of radiation, the rectal temperature at first 
rises a little, but soon, owing to the direct abstrac- 
tion of heat, and to the ' mminished production 
of heat which quickly sets in, it falls rapidly, and 
continues to do so after the patient is taken out. 
The temperature of a bath for a patient with typhoid 
fever should be between 68° and 58° F. (20° and 
14° C.) ; he should be lowered into it by a sheet, and 
remain in ten minutes, unless before that time he 
shows signs of collapse ; he is then lifted back to bed, 
where a blanket is thrown loosely over him. If this 
treatment is adopted the bath ought usually to be 
given whenever the axillary temperature is 103° F. 
(39'5° C.). Sometimes the patient is placed in a 
bath at a temperature 10° F. (5° to 6° 0.) below his 
own, and the water is cooled by putting in cold 
water or ice, till it has fallen to about 68° F. (20° C.), 
when he is taken out. Often instead of having a 
bath he is sponged with cold water as he lies in bed ; 
this saves trouble, but both sponging and a cold pack 
(w'hich consists of a sheet four folds thick wrung 
out in cold water and wrapped round the naked 
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body for five or ten minutes) are inferior to a 
bath. Pneumonia may bo treated by tbo appli- 
cation of cold, generally by means of ice poultices 
applied to the chest. To make an ice poultice, put on a 
piece of gutta percba tissue a layer of wood "wool, then 
one of powdered ice sprinkled with a little salt, turn 
over the edge of the gutta percba — ^whicb has been 
left wide enough — so as to cover in the poultice, and 
seal the edges with a little chloroform or turpentine. 
Put the poultice in a flannel bag, and bind it on the 
body where desired, with lint between it and the skin. 
The immediate application of cold baths is by far 
the best treatment for any sudden hyperpyrexia. 

Cold is applied locally either by cold water in 
Leiter’s coils or ice bags, in a number of conditions, 
with the object of arresting inflammation. Thus 
ice bags are put on the bead in meningitis, or con- 
cussion, and on the knee-joint for acute syno-vitis, 
&c. According to some authorities cold contracts 
not only the vessels of the sldn to which it is 
applied, but by reflex action those of the organs 
underneath it. Hence the application of an ice bag 
to the chest to arrest pulmonary hreraorrhage. Cold 
locally applied is therefore hmmostatic. 

Warm baths, as they liquefy the fatty secretions, 
are more cleansing than cold. Hot baths, like any 
other application of heat, soothe pain, hence they are 
useful for rheumatoid arthritis and colic, whether 
renal, biliary, or intestinal. By bringing blood to 
the skin, and lessening the amount in the internal 
organs, they relieve muscular spasm, such as we find 
in stricture of the urethra, colic, laryngismus stridu- 
lus, other forms of laryngeal spasm, and infantile 
convulsions. In the same way they are of service in 
weariness from muscular or cerebral activity, and 
are useful in many inflammatory affections, as, for 
example, a cold in the head. A warm bath imme- 
diately before going to bed may sometimes cure 
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inBomnia. The subsequent increased perspiration 
makes hot baths and hot packs of great value in the 
various forms of nephritis and in urtemia. Great care 
must be taken after a hot bath which has been given 
to induce sweating to see that the patient is kept 
warm by being wrapped quicldy in a hot blanket and 
put into a warm bed ; if not, the cutaneous vessels 
soon contract, and there is no diaphoresis. A local 
hot bath has the same effects, but to a less degree. 

A hot foot bath is often used for a cold in the head, 
or for amenorrhoea. Sponging with hot water will, 
by the vascular dilatation and sweating it causes, 
reduce the temperature slightly in fever. 

A cold bath is one the temperature of which is 
below 70° F. (21° G.), one between 88° and 98° F. 
(82° and 37° C.) is properly speaking indifferent, but 
it is often called a warm bath. A tepid bath is 
intermediate between warm and cold. Anything 
above 98° F. (37° 0.) is a hot bath. Few people can 
bear a temperature much over 102° F. (39° 0.). 

Internal. — The chief therapeutic use of water is 
to wash out the tissues, especially the kidneys, and 
to keep the urine dilute. Some persons who are liable 
to the formation of gravel or urinary calculi can by 
drinking plenty of pure water prevent their forma- 
tion, for the minute collections of crystals which are 
the beginning of all calculi are washed out of the 
urinary system before they have time to grow to any 
size, and if they are composed of uric acid the copious 
drinking of water diminishes the liability of their 
formation, for it decreases the amount of uric acid 
excreted. It is stated that the liability to the forma- 
tion of gall-stones may also be kept in check by the 
drinking of plenty of water, as then the bile becomes 
less concentrated and flows more quickly. When 
large quantities of water are drunk it should usually 
be pure distilled water, and should be taken between 
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meals. A glass of cold water taken on rising in the 
morning will with some persons cause the bowels to 
be opened. Warm water is an emetic.*^ 


JLKtUOIt IIYDROOEIVII PEKOXIDl. 

An aqueous solution of Peroxido of Hydrogen, H-Oj. 
vq-i' Sounen. — Prepared by the interaction of water, barium per- 
oxide, and n dilute mineral acid at a temperature below 10’ C. 

Tests. — When tested it should yield between nine and 
eleven times its volume of oxygen, but it is often met with 
yielding 20 or 30 volumes. 

CuARACTERS Colourloss, odourlcss liquid ; slightly acid 

taste. Renders the saliva frothy. 

Dose, ^ to 2 fl. dr. — 2 to 8 mils. 


Uses. 

As it easily parts with oxygen it is a powerful dis- 
infectant (it is the active ingredient of Sanitas), and 
may he applied to ulcers. It is an admirable applica- 
tion for diseases of the gums as a 1 in 8 solution. 
Its disadvantage is its instabiUty. It bleaches and 
is used as a hair dye. Internally it has been re- 
commended for many diseases, but there is no proof of 
its efficacy. It is dangerous if given subcutaneously, 
or used to wash out serous carities, for it is quickly 
decomposed ; and if more oxygen is formed than the 
blood can dispose of, gas emboli are produced, and 
these, lodging in the lungs or brain, may cause death. 


OXYOEN. (Not official.) 

Compressed oxygen gas is sold in cylinders containing 12 
or 20 cubic feet. A rubber tube with an inhaler at the end 
can be attached. In the course of the tube sometimes there 
is a large rubber bag to prevent the compressed oxygen 
issuing from the inhaler with too great force. Usually far 

* It is impossible in this book to give more than a brief 
sketch of baths and drinking of waters. Further information 
will be found in works on ‘ General Therapeutics.' 
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too little oxygen is given and the inhaler is not kept long 
enough or close enough to the patient’s mouthy and nose. 
The inhaler can easily be arranged so that the patient expires 
into the air and inhales oxygen. Many patients can bear it 
applied to the nose and mouth for hours together, but if 
because of cough or secretion they cannot, oxygon may be 
administered continously by a rubber catheter passed up 
the nose. 


Action and Therapeutics. 

Oxygen inhalations are used in pneumonia, bron- 
chitis, heart disease, and any other state in which the 
condition of the lungs interferes with the proper 
absorption of oxygen by the blood. Clinically the 
indication for oxygen inhalations is great lividity. 
This they will often relieve, and they may help a 
patient to tide over a temporary risk of death from 
want of oxygen, and even if they fail to avert death, 
they often render the end less distressing. They malto 
the pulse slower. The gas should be allowed to issuo 
in a gentle stream ; as it comes out of the cylinder 
very cold, the tube conducting it should bo surrounded 
by hot water if the patient complains that the ga? 
irritates him. Often it is made to bubble through a 
little strong brandy and water placed in the bottom 
of a large bottle. The explanation of the benefit in 
the above diseases is not that the blood absorbs more 
than the normal amount of oxygon, but that, owing 
to the state of the lungs and the blocking of the air 
cells by exudate, the oxygen in the ordinary air can- 
diffuse into the blood rapidly enough, but the 
inhalation of oxygen leads to a quick diffusion of 
hence the normal amount can be absorbed. 

1 ihat taken in solution in the plasma is especially 
Yaluable, for it is readily given to the tissues. 


5 
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GEOTIP II. 

THE ALKALINE METALS. 

PotasBitun, Sodium, Ammonium, Lithium. 

POTASSITJItl. 

Symbol, K. Atomic weight 39‘10. (Not official.) 

■When talccn by the mouth, potassium salts arc excreted 
as quickly ns they are absorbed, so no eficct is produced by the 
potassium ion, but this is really powerfully depressant to nil 
nerve and muscle tissue, as is shown by local application or 
subcutaneous injection, in which case excretion is not nearly 
so rapid as absorption. 

1. Liquor Potassa;. — Solution of Caustic Potash. 
EHO. 

SouncE.— An aqueous solution of potassium carbonate 
is boiled with slaked lime. The supernatant liquid is syphoned 
off. ILGO, + Oa(OH);=CaCO, + 2KHO. 

CnAEACTEns. — A colourless alkaline fluid with a soapy feel 
and taste. Sp. gr. 1‘045. To bo kept in green glass bottles 
with air-tight stoppers. 

Stbenoth. — 5 per cent., 5 gr. in 110 m, 5 grm. in 100 
millilitres of potassium hydroxide in water. 

iMTUnOTES. — Carbonic acid, lime, sulphates, chlorides 
and alumina. 

Incompatidles. — A cids, acid salts, metallic salts and 
preparations of ammonia, belladonna, hyoscyamus and stra- 
monium, the alkaloids of these three being decomposed by 
Caustic Potash. All alkaloids are precipitated by alkalies. 

Dose, 10 to 30 m. — 6 to 18 decimils — freely diluted. 

2. Potassa Caustica.— Caustic Potash. Potas- 
sium Hydroxide. KHO. Synonyin. — Potassro hydras. 

SouncE. — Obtained by the interaction of potassium 
carbonate and calcium hydroxide. It contains not less than 
85 per cent, of pure potassium hydroxide. 

Chaeacteks. — Hard, deliquescent, corrosive white pencils. 

Impurities. — The same as of liquor potassse. 

Action of Potash. 

External. — It is, if concentrated, a powerful 
irritant and caustic, acting by abstracting water 
from the part to which it is applied. It dissolves 
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fatty matters tliat may be present on tbe surface. 

It is antacid, and, if freely diluted, sedative. 

Internal. — Mouth. — Mkalies have a soapy taste, 
and if sufficiently concentrated irritate tbe mouth, 
making tbe mucous membrane red. 

Stomach. — Alkalies in medicinal doses do not 
influence the amount of gastric secretion but render 
the mucous less tenacious. (For large doses see 
Toxicology, p. 144.) If they are given after a 
meal the gastric juice already secreted is neutralized. 
Being readily diffusible they are quickly absorbed. 

Intestine. — Alkalies lessen the pancreatic secre- 
tion, as they neutralize the acid gastric juice -which 
excites it. The bile is uninfluenced. 

Blood. — All alkalies circulate in the blood as 
bi-carbonates and phosphates. Their presence is 
very transitory, for they are quickly excreted. The 
amount of hsemoglobiu, if it is deficient, is said to 
be increased. 

Heart. — ^Very large amounts of potassium salts 
are depressant to all muscular tissues, and therefore 
decrease the force of the heart, causing diastolic 
arrest by direct action on its muscle. Therapeutic 
doses are never sufficient to act as depressants. 

Kidneys . — Alkaline potassium salts are diuretic, 
acting directly on the renal epithelium. They are 
quickly excreted in the urine, rendering it alkaline, 
but to facilitate the solubility of uric- acid very 
large doses must be given. 

Bespiratory passages. — ^The bronchial secretion is 
generally increased, and is rendered less viscid, but 
with some cases of bronchitis it is diminished. 

Muscle and Nerve. — The prolonged contraction 
produced by veratrine or barium salts is abolished 
by potassium salts. They are direct muscular de- 
pressants, and depress also the nervous system, 
especially the brain and spinal cord, but very large 
noses are required to produce this effect. 
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Metabolism . — Much labour has been spent on 
the eflcct of alkalies on metabolism but they prob- 
ably have more. If they have it is very sbgbt. 

Therapeutics op Potash. 

External. — Caustic potash has been used to de- 
stroy lupus, and it was formerlj’- employed to make 
issues. Care must be taken to limit its action, for it dif- 
fuses very rapidly. Liquor potassa) is used to dissolve 
off the fatty matters, and thoroughly cleanse the skin 
before operations, and weaker solutions of it are 
employed to remove the epidermis in certain chronic 
skin diseases. A lO-per-cent. solution is recommended 
to remove an in-growing too nail, which is painted 
with the fluid, and in a few seconds is so softened 
that much can bo scraped off. The procedure is 
repeated till the nail that remains is sufSciently thin 
to bo removed with a pair of fine scissors. Dilute 
solutions, acting as sedatives, relieve itching. 

Internal. — To obtain the effects of alkalies upon 
internal organs the bicarbonate, citrate, and acetate 
of potassium are preferable to potash, for that is apt 
to irritate the stomach, but it is occasionally used 
in small doses as a gastric sedative for dyspepsia. 

Toxicology, see Soda (p. 144). 

3. Potassii Ca,rl>onas. — Potassium Carbonate. 
K2CO3. Synonym — Salt of tartar. 

SouncE.— Obtained by the interaction of potassium 
■sulphate and calcium carbonate. 

CnAiuCTERS. — A white, very deliquescent, crystalline 
powder with a caustic taste, soluble in its own weight of water, 
insoluble in alcohol. Contains not less than 81’6 per cent, 
of pure potassium carbonate. 

Twenty grains neutralize 17 grains of citric acid or 
18 grains of tartaric acid. 

Impubities. — Sulphates, chlorides. 

It is used in preparing Liquor Arsenicalis (as a solvent), 
Decootum Aloes Compositum (to dissolve the resin), and 
Mistura Ferri Composita (carbonate of iron is formed). 

Bose, 5 to 20 gr. — 3 to 12 decigrms. 
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Action and Theeapeutics of Potassium 
Caebonate. 

These are the same as those of potash, hut the 
carbonate is less caustic. 

4. Potassii Bicarbonas. — Potassium Bicar- 
bonate. KHCO3. 

Source — Pass carbonic anhydride through a strong 
aqueous solution of potassium carbonate, and let the bicar- 
bonate crystallize out. 

CHARiCTERS ^Non-deliquescent, colourless monoclinic 

prisms. Taste mildly alkaline. Solubility. — 1 in 4 of water. 

Twenty grains neutralise 14 grains of citric acid or 
15 grains of tartaric acid. 

Impurity. — The carbonate. 

Bose, 5 to 30 gr . — 3 to 20 decigrms. 

Action op Potassium Bicaebonate. 

The potassium bicarbonate is too feebly caustic 
to be of any use as a caustic. Otherwise its actions 
are those of potash. 

Theeapeutics op Potassium Bicaebonate. 

Stomach. — Potassium bicarbonate neutralising 
some of the gastric secretion is very useful when 
an excessive quantity of gastric juice is secreted. 
Often in, these cases of hyperacidity there is pain 
and flatulence ; both these are diminished by the 
bicarbonate taken after meals, but it is better 
treatment to remove the cause of the dyspepsia. 
It is not a common remedy for dyspepsia, bicar- 
bonate of sodium being usually preferred. Either 
is beneflcial when much mucus is present, for 
this is rendered less viscid by alkalies. It should 
not be used as an alkali in cases of poisoning by 
mineral acids, because of the evolution of carbonic 
acid gas. Bicarbonates are used in preference to 
carbonates, as the latter are far too strongly alkaline 
for the stomach. Potash water is often drunk as 
an effervescing water instead of soda water. It 
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sliould be a solution (30 gr. to the pint) of potas- 
sium bicarbonate in water into which COo gas under 
a pressure of four atmospheres has been passed. 

Pancreas. — Alkalies decrease the pancreatic secre- 
tion, for they inhibit the formation of _ gastric juice, 
and the pancreatic flow is excited by acids. 

Blood. — Potassium bicarbonate circulates in 
the blood as such. It was formerly much used in 
rheumatic fever, but is now superseded by salicylates. 
Probably it did no good. In gout it is given to in- 
crease the alkalinity of the blood which contains an 
excess of uric acid and to diminish metabolism, but 
there is no evidence that it thus benefits gout, and the 
many alkahne mineral waters used for this disease 
are efficacious because they cause diuresis, thereby 
assisting the excretion of uric acid. Potassium bicar- 
bonate is believed to be hajmatinic : that is to say, 
it is thought to increase the amount of hiemoglobin ; 
but as for this purpose it is usually given with iron, 
its hrematinic power has not yet been proved. 

Kidneys. — It is not much used for its diuretic 
effect and its alkalizing power over the urine, as the 
vegetable salts are preferable. 

5. Potassii Acetas.— Potassium Acetate. KOoHjO.. 

SouBCE. — Obtained by fusing the product of the inter- 
action of acetic acid and potassium carbonate. It contains 
not less than 90 per cent, of pure potassium acetate. 

Chaeactees. — White,' foliated, very deliquescent, satiny, 
neutral masses or granular particles of peculiar odour. 
Solubility. — 2 in 1 of 'water. 

Impueities. — The carbonate and metallic impurities. 

Dose, 15 to 60 gr. — 1 to 4 grms. 

tt. Potassii Citras. — Potassium Citrate. 

K3C,H30„H,0. 

Souece — Neutralize potassium carbonate with a solu- 
tion of citric acid, and evaporate to dryness. 

Chaeactees — A white, deliquescent powder. Taste saline, 
feebly acid. Solubility. — 10 in 6 of water. 

Dose, 13 to 60 gr. — 1 to 4 grma. 
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Action op Potassium Acetate and Oitkate. 

External. — No action. Being neutral they are 
not even antacid. 

Internal. — These are the least irritating to the 
stomach of all potassium salts ; being neutral they 
have no action on gastric juice. They circulate as the 
carbonate of potassium. Both are more powerfully 
diuretic than any other potassium salts, and act by 
directly stimulating the renal cells. They are diapho- 
retic, especially the citrate, but neither of them 
causes a great increase of the perspiration. How 
they produce this effect is not certainly known. 

Thbbapeutics op Potassium Acetate and 
Citrate. 

As neither impairs digestion, they are chiefly used 
for remote effects. 

Blood . — They have been largely given for rheu- 
matic fever, but are now rarely employed. Many 
beheve both salts are of great value in gout ; if that 
is so, as they do not increase the power of blood plasma 
to dissolve sodium biurate, they probably act as diure- 
tics by washing out uric acid. They are reputed anti- 
scorbutics, that is to say, preventers of scurvy; but 
they are not so efficacious as lemon juice, Hme 
juice, and fresh vegetables. 

Kidneys . — Although in health the diuresis pro- 
duced by citrate and acetate of potassium is slight, 
and the urea and other solids of the urine are hardly 
altered, yet clinical experience shows that both aj’e, 
in Bright’s disease, diuretics. They are frequently 
used in this disease and in feverish conditions, and 
also to increase the amount of urine, and thus to re- 
move pathological fluids in cases of pleuritic effusion, 
ascites, &c. Diuretics are best combined, and the fol- 
lowing is a good mixture : Potassium acetate, 20 gr. 
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(12 decigrms.) ; tincture of squill, 10 jq (G decimils) ; 
spirit of nitrous ether, 30 ni (18 decimils); Succus 
Scoparii, 1 fl. dr. (4 mils) ; water to 1 fl. oz. (30 mils). 

They render the urine alkaline, and are much em- 
ployed for this purpose, having the advantage over 
other potassium salts that they do not derange 
digestion. They are of use in tubal nephritis, for 
the mrinary alkalies aid the expulsion of fatty 
casts. Not only do they retard the precipi- 
tation of uric acid, and thus hinder the forma- 
tion of nric acid gravel, but perhaps they vill 
dissolve minute uric acid calculi. To keep the urine 
at the alkalinity necessary for this purpose, 45 to 
60 grains (8 to 4 grms.) of the acetate or citrate 
should be dissolved in four ounces (120 mils) of 
water, and taken every four hours. If more than 
this is used, harm is done, for an insoluble biurate 
forms on the surface of the calculus. With many 
patients it sufiBces if such a dose in a tumbler 
of water be taken at bed-time ; for during the 
night the acidity of the urine is highest, as there 
is no alkaline tide due to meals. They relieve 
irritation in the bladder as they decrease the acidity 
of the urine and thus are much used for cystitis. 

Skin.— Both, these salts may be used in slight 
pyrexia, such as that of a common cold, on account 
of their diaphoretic properties. 

Lungs . — These salts, like the carbonates and bi- 
carbonates, are mild saline expectorants, especially 
suitable for cases of bronchitis, with viscid, scanty 
expectoration, as they increase the secretion and 
lessen the viscidity. The iodide of potassium is, 
however, still more eflBcacious. 

Potassii Sulphas. — Potassium Sulphate 

KjSO,. 

SouBCE. — Obtained by the interaction of sulphuric acid 
and potassium chloride or certain other potassium salts. 



POTASSIUM SULPHATE AND TAETBATB 137 

Chakactbes. — Hard, colourless, rhombic prisms, termi- 
nated by six-sided pyramids. Taste, disagreeable. Solu- 
hility 1 in 10 of water. 

Impurities. — Other sulphates and chlorides. 

Dose, IS to 45 gr. — 1 to 3 grins. 

It is contained in Pilula Colocynthidis Composita, 1 in 20, 
Pilula Colocynthidis etHyoscyami, lin 32, Pilula IpecaouanhsB 
cum Soilla, 1 in 2, Pulvis Ipecacnanhie Compositus, 8 in 10 (in 
the last two merely as a diluent). 

8. Potassii Tartras. — Potassium Tartrate. 
(]I,C,H,0,),H,0. 

SoDRCB.— Neutralize acid potassium tartrate with potas- 
sium carbonate. 

Characters.— Small, colourless, deliquescent prisms. 
Solubility.— 10 in 8 of water. 

Impurities. — Acid tartrate and carbonate of potassium. 

Dose, 30 to 60 gr. — 2 to 4 grms. (diuretic) ; 30 to 
240 grs. — 2 to 16 grins, (purgative). 

9, PotasjSii Tartras Acidus.— Acid Potassium 
Tartrate. KHC^H^Oo. Synonyms,- Bitartrate of potash ; 
Cream of tartar. 

Source, — Obtained by purification from crude tartar 
(argol) deposited on the sides of wine casks during the fermen. 
tation of grape juice. 

Characters.— A fine, white, gritty powder or pieces of a 
larger crystalline mass. Taste, pleasant, acid. Solubility. — 
1 in 200 of cold water. 

Imporitv. — Calcium tartrate. 

Dose, 15 to 60 gr. — 1 to 4 grms. 

It is contained in Confectio Sulphuris, Pulvis Jalapre 
Compositus, and Troehiscus Sulphuris. 


Action op Potassium Sulphate, Tabtkate, 
AND Acid Taktbate. 

External. — One of these being only slightly acid 
and the others neutral, they have none of the external 
caustic or antacid properties of other potassium 
salts. 
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Internal. — Intestines . — All three salts are typical 
hydragogue saline purges, producing easy, soft, 
watery motions without griping. Their mode of 
action has already been fully described {see p. 07). 

Liver . — The sulphate of potassium is by some 
believed to be a moderate cholagogue, slightly in- 
creasing the bihary flow. 

Kidneys . — The tartrate and acid tartrate are 
diuretics, because a small amount of them is, in the 
intestine, converted into a carbonate and absorbed, 
and this acts directly on the renal cells. Hence they 
render the urine alkaline. But all the sulphate and 
most of the tartrate and acid tartrate is excreted 
with the fiEces, and if, as seems probable, some is 
absorbed by the small intestine in the form in which 
it is taken, it is excreted again into the colon. 


Therapeutics of Potassium Sulphate, 
Tartrate, and Acid Tartrate. 

Internal. — Intestines . — These excellent purga- 
tives are frequently used, especially for habitual 
sluggishness of the bowels. A dose should be dis- 
solved in a tumbler of warm water, and sipped during 
dressing. They may be employed to open the 
bowels in cases, such as dropsy or urremia, in which 
we wish to eliminate as much fluid as possible. 
They should for this purpose be given in a concen- 
trated form, for then a large amount of fluid will 
be poured from the intestine to bring the solution 
of the salt to that degree of dilution at which it will 
act. Compound jalap powder is also much used for 
this class of case. As sulphate of potassium may 
have some cholagogue action it is to be preferred 
when it is believed that the liver is at fault. 

Liver . — These salts are often given to those who 
suffer from gall-stones, although no salts of potassium 
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have power to dissolve gall-stones, but the sulphate 
perhaps does good as an indirect cholagogue. 

Kidneys. — The tartrate and acid tartrate are some- 
times used as diuretics in the same class of case as 
the acetate and citrate. A very pleasant drink for 
feverish patients is Imperial drink. It contains acid 
potassium tartrate, 60 gr. (4 grms.) ; glusidum, 1 gr. 
(6 centigrms.) ; oil of lemon, 3 ni (18 centimils) to 
a pint of boiling water. 

10. Potassii Nitras. — Potassium Nitrate. KNO,. 
Synonyms. — Nitre ; Saltpetre. 

SouKCE. — Obtained by the action of sodium nitrate and 
potassium chloride. 

Chabactees. — W hite, striated, six-sided prisms. Taste, 
cool, saline. Solubility. — 1 in 4 of water. 

Impubities. — S ulphates, chlorides, and lime. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

Action op Potassium Nitkate. 

External. — Nothing noteworthy. 

Internal. — Stomach and Intestines. — Nitrates are 
powerful irritants and depressants, and therefore 
potassium nitrate is liable to cause nausea, vomiting, 
diarrhoea, symptomatic of the gastritis and enteritis 
produced by it. 

Blood. — Owing to its high diffusion power it 
quickly passes into the blood unchanged. External 
to the body, nitrates prevent the coagulation of the 
blood, or dissolve the clot if it be already formed, 
but it is not known that they have any effect on the 
blood in the body. 

Hcao't. — Unlike other potassium salts the nitrate 
is a cardiac depressant, causing the beats to become 
feeble and few. Large doses lead to great weakness, 
fainting, and death. 

Kidneys. — Small doses are diuretic from their 
direct action on the renal cells, but large ones are 
liable to inflame the urinary passages, causing 
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hffimafcuria. The drug is excreted unchanged in the 
urine. 

Sfcwi.— Nitrate of potassium is a mild diaphoretic. 

Therapeutics op Potassium Nitrate. 

Internal. — Blood. — On account of its supposed 
action in preventing the coagulation of the living 
blood, it has been used in rheumatic fever and many 
inflammatory conditions, but it is now discarded. Pro- 
bably, as it is a cardiac depressant, it only does harm. 

Kidneys and Skin. — It is sometimes employed as 
a diuretic and diaphoretic in febrile conditions, but 
the acetate and the citrate are much preferable. 

Asthma. — For the treatment of this disease, blot- 
ting paper is soaked in a solution of nitre of about 
50 gr. (3 grms.) to the fluid ounce (80 mils) of water ; 
six pieces about inch square are, when dry, 
successively placed in a jar and lighted one at a time. 
The patient inhales the fumes, the composition of 
which is not certainly known. Ringer considers it 
better to dip the paper also into a solution of chlorate 
of potash, and to bum a piece large enough to fill 
a whole room with the fumes. This treatment often 
reheves, and nitre is a common ingredient of asthma 
powders. 

11. Potassii Chloras. — Potassium Chlorate. 
KClOj. 

SouBCE. — Pass chlorine into water holding lime or mag- 
nesia in suspension ; treat the liquid with potassium chloride 
and crystallize the potassium chlorate. 

Chabacters. — Colourless, monoclinic crystals. Taste, 
cool. Solubility. — 1 in 16 of cold water. 

Incompatibles. — Easily explodes on trituration with 
many substances, especially sugar, sulphur, tannin, charcoal, 
and glycerin. 

Impurities. — Calcium chloride and lime. 

Dose, 5 to 15 gx. — 3 to 10 decigrms. 

Preparation. 

Trochiscns Potassii Chloratis. 0'2 grm. or 
3 gr. in each with a rose basis. 
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Action of Potassium Chloeatb. 

External. — It is believed to be easily decomposed 
by septic tissues, and that the nascent oxygen given 
off acts as a stimulant and antiseptic to them. 

Internal . — Stomach and Intestines . — Small doses 
have no effect ; poisonous ones produce symptoms 
similar to those induced by the nitrate. 

Blood . — Here also small doses have no effect, but 
several cases of poisoning show that in large doses 
chlorate of potassium disintegrates the red corpus- 
cles, and converts hemoglobin into methsemoglobin 
The altered blood, owing to loss of oxygen-carrying 
power, causes the skin to be cyanotic; it is passed by 
the urine, which is therefore dark-coloured, and con- 
tains granular debris, and thus the urine is exactly 
like that met with in paroxysmal hsemoglobinuria. 
The liver and spleen are enlarged. There may be 
jaundice and hjematemesis, and the marrow of the 
bones becomes very vascular. Nephritis is induced, 
the tubules are blocked by the debris of the blood, 
and so the urine is scanty. Death occurs from 
cardiac weakness or uraemia. 

As potassium chlorate easily yields up its oxygen, 
formerly it was believed that it gave off part of its 
oxygen to the tissues while circulating in the blood, 
but much of it is excreted unchanged in the urine 
and other excretions. 

Theeapeutics of Potassium ChiiOeate. 

It is used for stomatitis, tonsilitis, and pharyn- 
gitis of all varieties, either as lozenges, gargle 
(10 gr. (6 decigrms.) to 1 fl. oz. (30 mils) of water or 
decoction of cinchona), or given to be swallowed in 
solution, for it is then excreted by the saliva. Its 
therapeutic action, which has been thought to be due 
to nascent oxygen, is therefore always local. It is 
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especially valuable for ulcerative stoniatitis. It has 
been given to women liable to miscarry. 

12. Potassii Bicliromas, see Chromium. 

13. Potassii Pernianganas, see Manganese. 

14. Potassii lodidiiin, see Iodine. 

15. Potassii Bromiduni, sec Bromine. 

16. Potassa Siilplmrafa, see Sulphur. 

I?. Sapo Mollis, soft soap, is Potassium Oleate, 
see Olive Oil. 


SODIUM. 

Symbol, Na. Atomic weight, 23. (Not official.) 

The metal sodium as met with in commerce. It decom- 
poses water, and must therefore be kept under naphtha. 

Chahaciers. — Well known. 

The sodium ion has no physiological action, and there- 
fore all sodium salts act cither by salt action or by the 
action of the other ion. 

1. Sodii Carl>oi»as. — Sodium Carbonate. NajCO, 
lOHjO. SyjW7iym . — Soda or washing soda. 

Source. — Obtained from sodium chloride by interaction 
with ammonium bicarbonate, ignition and subsequent 
crystallization. 

Characters. — Large oblique rhombic crystals, trans- 
parent when fresh, but they soon effloresce, and become wliite 
on the surface. Taste, caustic. Sohibility.— 1 in 2 of cold water. 

Twenty grains neutralise 9'8 grains of citric acid or 
10-5 grains of tartaric acid. 

Impurities.— S ulphates and chlorides. 

Dose, 5 to 30 gr. — 3 to 20 decigrins. 

2. §odii Cai'bonas lExsiccatus.— Exsiccated 
Sodium Carbonate. NaXOa. It is nearly anhydrous. 

Source. — Sodium carbonate is gently heated tiU losing 
water of crystallization it loses 63 per cent, of its weight. 

Characters. — A dry white powder. 

It is contained in Pilula Eerri (carbonate of iron is formed). 

Dose, 3 to 10 gr. — 2 to 6 decigrms. 
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Action and Therapeutics op Sodium Carbonate 
AND Dried Carbonate. 

Tlie same as those of potash, except that they 
are less caustic. 

3. Sodii fiicai'bonas. — Sodium Bicarbonate. 
NaHCOj. 

Source Made from the carbonate in the same way as 

potassium bicarbonate is made. Or, by the interaction of 
sodium chloride and ammonium bicarbonate. 

Characters. — A white powder or smallmonoclinic crystals. 
Slightly alkaline ; not caustic. Solubiliiy. — 1 in 11 of cold 
water. 

Twenty grains neutralize 16‘7 grains of citric a^id or 
17‘8 grains of tartaric acid. 

Impurities. — The carbonate. 

Incompatibles It is decomposed by acids and acid salts, 

e.g. hismuth suhnitrate. 

Dose, 5 to 30 gr.— 3 to 20 decigrms. 


Action of Sodium Bicarbonate. 

Sodium salts are not, when locally applied, depres- 
sant to the cardiac, muscular, and nervous systems, 
and therefore are not locally poisonous like potassium 
salts. Sodium bicarbonate is more slowly absorbed 
than the potassium salt, but after absorption its 
action is the same. 


Therapeutics op Sodium Bicarbonate. 

External. — A lotion of 7 gr. (5 decigrms.) to 
1 fl. oz. (30 mils) of water is employed as a sedative 
to relieve itching. 

Internal. — Stomach . — Its use in disease is very 
similar to that of the corresponding salt of potassium, 
but on accomit of the two differences just mentioned 
it is much more frequently given. Hence it is a very. 
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common ingredient of medicines designed to relieve 
dyspepsia, being taken some time after meals 
to neutralize excessive acidity in the cases in 
whicli the patient complains of pain, -which is re- 
lieved by food and comes on about four hours after 
a meal, or of heartburn and acid eructations. Its 
value is also partly due to its sedative action on the 
gastric nerves, whereby it relieves gastric pain, and 
partly also to its power of liquefjdng tenacious mucus. 
A very favourite gastric sedative mixture consists of 
about 10 grains (6 decigrms.) of sodium bicarbonate, 
together -with 10 grains (6 decigrms.) of bismuth 
carbonate, suspended in mucilage. A grain or two of 
sodium bicarbonate, -with a grain of powdered rhubarb 
and some sugar, fonns a common stomachic powder 
for children. Sodium bicarbonate and gentian are 
■also often combined together in stomachic mixtures. 
Effervescing soda water (made the same way as 
potash water, p. 133) is a mild gastric sedative. In 
commerce these waters often contain neither potash 
nor soda, but even then the carbonic acid gas acts as 
u, sedative. 

Sodium bicarbonate is slowly absorbed, in com- 
parison with potassium salts, and therefore is rarely 
used for any effects it may have after absorption, 
iiarge doses (15 to 500 grains, 10 to 33 grms. a 
day), however, are useful for diabetic coma and all 
forms of acidosis, in which they neutralize the 
excess of acids in the blood. 


Toxicology. 

Poisoning by caustic alialiesis very rare ; usually it takes 
place either by potash, soda, pearlash (potassium carbonate), 
or soap lees (sodium carbonate). (Both the last are impure. 
They contain caustic soda or potash.) 

Symptoms . — A caustic taste is experienced, and is quickly 
followed by symptoms of gastro-intestinal irritation, viz. burn- 
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ing heat inthethroat, vomiting, diarrhoea, and abdominfilpain, 
together with those of depression, viz. a feeble quick pulse, 
and a cold and clammy skin. Soon the lips, tongpe, and 
throat become swollen, soft, and red. Post-mortem 
ances. — The mucous membrane of the mouth, tongue, stomach, 
and oesophagus, and occasionally that of the larynxi is ex- 
coriated, dark, softened, and inflamed. 

Treatment. — Wash out the stomach, or give emetics, as 
zinc sulphate, 20 gr. (12 decigrms.) ; or powdered ipecaciuanha, 
30 gr. (2 grms.) ; or copper sulphate, 5 gr. (3 decigruis.) in 
half a pint of tepid water ; or vinum ipecacuanhfe, 1 A- oz. 
(30 mils) ; or mustard, a tablespoonful in half a pint pf tepid 
water; or common salt, 2 tablespoonfuls in half a piut of 
tepid water ; or Jg gr. (6 milligrms.) of apomorphine hydro- 
chloride nypodermically. If none of these is hanclyt 6i'''^6 
plenty of warm water and tickle the back of the throat- Then 
give feeble acids, as vinegar, diluted lemon juice, dilute .solution 
of citric acid, dilute acetic acid. Then demulcents, as oil, 
linseed tea, or water and white of egg. 

4> Sodii Piiosplias. — Sodium Phosphate- Naj 
HP0„12H,0. 

Source. — Obtained by the interaction of sodiuui car- 
bonate and the solution of acid calcium phosphate produced 
on mixing bone ash and sulphuric acid. 

Characters. — Transparent, colourless, efflorescentrbombic 

prisms. Taste, mildly saline. Solubility. — 1 in 7 of cold water. 

Impuritv. — Calcium phosphate. 

Dose, 30 to 120 gr. — 2 to 8 grms.— for repeated 
administration, j to ^ oz. — 10 to 16 grms. — fpr single 
administration. 

5. Sodii Fliosplias Efievvesceiis.— ^lfierves- 
cing Sodium Phosphate. 

Source. — Dry 50 of sodium phosphate till it Aas lost 
60 per cent, of its weight as water. Mix with it sodium 
bicarbonate, 50 ; tartaric acid, 27 ; citric acid, 1^- Heat 
the mixture till it aggregates, and then stir till it assumes 
a granular form. 

Characters. — White granules, which eflervesc^ ou the 
addition of water. 

Dose, 60 to 120 gr. — 4 to 8 grms. — for repeated 
administration, J to oz. — 10 to 16 grms. — fur single 
administration, in 3 to 6 fl. oz. of water. 
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C. Sodii Sulplias. — Sodium Sulphate. Nn^SO,, 
lOBLO. Synonym. — Glauber’s salts. 

SouRCU. — Obtained by the interaction of sodium chloride 
with sulphuric acid. 

Characters. — Colourless, monoclinic transparent prisms, 
efflorescing on exposure to air. Keutral ; taste, saline. 
Solubility 1 in 3 of water. 

Impurities. — Salts of ammonium and iron. 

Dose, 30 to 120 gr. — 2 to 8 gnus. — for repeated 
administration, ^ to oz. — 10 to 16 gTins. — for single 
administration. 

Y. Sodii Sulplias Eflcrvcsccns.— Effervescing 
Sodium Sulphate. 

Source. — Dry 50 of sodium sulphate till it has lost 
55 per cent, of its weight as water. Then mix with it sodium 
bicarbonate, 50 ; tartaric acid, 27 ; citric acid, 18. Heat the 
mixture till it aggregates, and then stir till it assumes a 
granular form. 

Characters. — White granules, which effervesce on the 
addition of water. 

Dose, 60 to 120 gT. — 4 to 8 grms. — for repeated 
administration, J to ^ oz. — 10 to 16 grms. — for single 
administration in 3 to G fl. oz. of water. 

8. Sodii ct Potassii Tartras.— Sodium Potas- 
sium Tartrate. NaK 0 ^H^ 05 , 4 H„ 0 . Synonyms Tartrate of 

sodium and potassium, tartarated soda, Eochelle salt. 

Source. — Neutralize acid potassium tartrate with sodium 
carbonate. 

Characters. — Large, colourless, neutral, trimetrio 
prisms. Taste like common salt. Solubility, — 1 in 1-5 of 
cold water. 

Impurity. — Acid potassium tartrate. 

Dose, 120 to 240 gr. — 8 to 16 grins. 

Preparation. 

Pulvis Sodse Tartaratra Effervescens. — Syn- 
onym. — Seidlitz powder. Take tartarated soda 7-5 
grins, and sodium bicarbonate 2-5 grms. ; mix and 
wrap in blue paper. Tartaric acid 2-5'grms., wrapped 
in white paper. 

Dose. — Dissolve the powder in the blue paper in 
nearly half a pint of cold or warm water, and then add 
that in the white paper, and drink while effervescing. 
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9. Sodii Citro-Tavtvas Eflcrvesccns.— 

Efiervescent Sodium Citro-tartrate. 

SouEOE. — Mix sugar, 15, sodium bicarbonate, 51, citric 
acid, 18, and tartaric acid, 27. Heat the mixture till it 
aggregates and assumes a granular form. 

Chaeactees. — "White deliquescent granules, which effer- 
vesce on the addition of water. 

Dose, 60 to 120 gr. — 4 to 8 grms. — in 3 to 6 fl. oz. 
of water. 

Action of Sodium Phosphate, Sulphate, 
Citbo-Tabtrate, and Tartarated Soda. 

Internal. — Intestines . — Owing to the slo"wness 
•with -which, compared with the corresponding potas- 
sium salts, these sodium salts are absorbed, they pass 
on into the intestine and there act more efficiently 
than potassium salts. They are typical saline purga- 
tives, producing a soft motion about two or three 
hours after administration {see p. 97). 

The sulphate, which is the most active purgative, 
and the phosphate are said to be cholagogues, and 
Carlsbad waters {see p. 148) have been shown to in- 
crease in the human subject the amount of bile and 
the solids in it. 

Blood a7id Kidneys . — Owing to their tardy absorp- 
tion the action of these salines, as alkalizers of the 
urine, and as diuretics, is more feeble than that of 
the corresponding potassium salts. 

Therapeutics of Sodium Phosphate, Sulphate, 
Citro-Tartrate, and Tartarated Soda. 

Internal. — Intestines . — These salts of sodium are 
some of the best purgatives we possess, being espe- 
cially useful for habitual constipation, and for consti- 
pation associated with gout, with hepatic dyspepsia, 
or with any of the manifestations of an excess of uric 
acid in the blood or the urine. The best way to 
take them is to dissolve the required amount in half 
a tumbler of lukewarm water, and to drink it in 
successive small draughts while dressing in the 
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morning. The bowels are then usually comfortably 
opened soon after breakfast. These salts, especially 
the phosphate and sulphate, are perhaps cholagogues ; 
these two are therefore to bo preferred in cases of 
gall-stones and disease of the liver. The sulphate is 
the most powerful purgative of all. It is the chief 
constituentofCarlshad,Marienbad,Tarasp, andCondal 
waters, and it occurs associated with much sulphate 
of magnesium in iEsculap, Hunyadi Janos, Seidlitz, 
PulLna, Friedrichshall, Rubinat, Apenta, and Kissin- 
gen waters. A powder consisting of 80 grains (2 grms.) 
of each of sodium sulphate and magnesium sulphate, 
and a grain of each of sodium chloride and sodium 
bicarbonate (dose GO to 240 grs., 4 to 16 grms.), 
forms when dissolved a good imitation of iEsculap, 
Hunyadi Jdnos, and Franz Josef waters. The phos- 
phate is a milder and less unpleasant purgative than 
the others ; it is often given to children. The effer- 
vescing preparations are palatable forms. 

Large doses make the evacuations very watery, 
and are useful to remove fluid in dropsy or ascites 
(especially if due to disease of the hver). Sufferers 
from gallstones are undoubtedly benefited by a course 
of waters containing sulphate of sodium, and there- 
fore go to Carlsbad. Two hourly doses of 120 grs. of 
sodium sulphate are excellent for bacillary dysentery. 

lO. Sodii diloi'idiinit — Sodium Chloride. NaCl. 
Synemym . — Common salt. 

Source. — Obtained by purifying common salt. 

Characters. — Small, white, crystalline grains or trans- 
parent cubic crystals. Solubiliiy 1 in 3 of cold water. 

Action op Sodium Chdokide. 

Common salt forms an article of diet with all 
creatures living on vegetable food, especially if it 
contains large amounts of potassium, but is not used 
either by carnivorous animals or by tribes living solely 
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on flesh. The importance of it is seen in the long 
distances herbivorous animals will wander to salt- 
licks, and hy the fact that tribes Imng on vegetables 
will go to war for the possession of it. Bunge’s 
explanation of this desire for salt is as follows : Blood 
plasma contains much sodium chloride, vegetable 
foods contain a large amount of potassium salts ; 
when, therefore, these salts of potassium reach the 
blood, potassium chloride and the sodium salt of 
the acid which was combined with the potassium are 
formed. This and the potassium chloride are 
excreted hy the kidneys, and the blood loses its 
sodium chloride, which loss is therefore made up 
by taking sodium chloride with the food. The 
deprival of salt leads to general weakness, oedema, 
and ansemia, a series of symptoms often seen in 
France before the repeal of the salt tax. 

Quantities of a tablespoonful and upwards act 
as an emetic, and may also purge, for the hypertonic 
solution withdraws fluid from the gastro-intestinal 
mucous membrane, and so acts as an irritant. Rectal 
injections of solutions of salt are used as an anthel- 
mintic for the Oxy^^ris vermicularis. 

Thekapeutics of Sodium Ohloeide. 

It is occasionally used as an emetic, also as an 
anthelmintic. Bathing in sea water acts as a mild 
general stimulant, and very concentrated hot salt 
baths, such as those of Droitwich and Nantwich, are 
useful for chronic rheumatism and sciatica. Eighty 
grains of common salt (0'91 per cent, is isotonic with 
the blood) in a pint of boiled water allowed to cool 
to 100° P. (38'5° C.) form a normal saline solution, 
which is frequently injected in cases of collapse in 
which the fluid in the blood-vessels is lessened, as 
from haemorrhage, vomiting, or diarrhoea, often with 
strikingly good results. A pint or rather more is a 
usual quantity to employ for an adult. It may be 
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injected into the rectum, under the skin, or into a 
vein, according to the urgency. Such injections have 
also been used for diabetic coma, and may render 
the patient sensible again for a little while as they 
dilute the excess of poison in the blood. There is 
an excess of salt in the fluids of cedematous parts, 
therefore some order a salt-free diet in the hope 
that fluid will pass from the o^domatous part into 
the vessels and so be eliminated by the kidneys. 

11. Soclii Siilpliis. — Sodium Sulphite. Ka-SO,, 
7H;0. 

SotmcE. — Saturate a solution of sodium carbonate with 
sulphurous acid gas. 

CnAiucTcns. — Colourless, transparent, monoclinic prisms. 
Contains not less than 94 per cent, of pure sodium sulphite. 
Solubiliiy . — 1 in 2 of water. 

Dose, 5 to 20 — 3 to 12 deci^ms. 

Action and Therapeutics of Sodium Sulphite. 

Sodium sulphite solutions (1 in 8) may bo used 
externally as mild antiparasitics. In the stomach 
it is decomposed by the acids, and gives off sul- 
phurous anhydride. It may therefore be given to 
arrest fermentation. If any remains undecomposed 
it is absorbed as a sulphite. No other action of 
this salt is known. 

12. Acid Sodium Pliosplintc. — Synonyms . — 
Sodium di-hydrogen phosphate; Sodium biphosphate. It 
contains not less than 70 per cent, of pure sodium di-hydrogen 
phosphate, NaHjPO,. 

CniBACTEns. — Transparent, colourless, rhombic crystals, 
or in crystalline powder. Taste saline acid. Eeadily soluble 
in water, the solution being acid to litmus. 

Dose, 30 to 60 gr. — 2 to 4 grins. 

Action and Therapeutics. 

This salt is the cause of the natm'al acidity of 
the urine, and given internally in doses of 30 gr. 
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(2 grms.) in water every hour, it increases the acidity 
of the urine and is very useful when that fluid is 
alkaline from decomposition in the urinary tract. 

13. Sotlii Citras. — Sodium Citrate. (Not oQioial.) 
Much of the indigestion that follows giving cow’s milk to 
infants is owing to the fact that the curds of cow’s milk formed 
in the stomach are very dense. The density is proportionate 
to the amount of calcium in the milk. If citrate of sodium 
is added, calcium citrate is formed and the curds are much 
less dense. It is found that if to each ounce of cow’s mOk a 
drachm of water containing a grain of sodium citrate is added, 
the curds are not dense, the indigestion is relieved, and the 
absorption of sufficient calcium from the milk is not prevented. 
Judging by clinical experience sodium citrate thus given 
certainly seems beneficial, but it has been stated that although 
outside the body it lessens the curdling of milk, it does not do 
so in the presence of the gastric juice. The same treatment 
may be applied to the milk given to those suffering from 
typhoid fever, for here also dense curds are troublesome. 

14. Sodii Bromidum, see Bromine. 

15. Sodii lodidum, see Iodine. 

16. Sodii llypopliospiiis^ see Phosphorus. 

17. Sodii Ai’scnas Anliydrosiis, see Arsenic. 

18. JLiiquoi’ Sodse Cliloriiiatie, see Chlorine. 

19. Sodii Nitris, see Nitrites. 

30. Sodii BcnzoaS) see Acidum Benzoicum. 

31. Sodii Salicylas, see Acidum Salicylicum. 

32. Bovax, Sodium Biborate, see Acidum Boricum. 

33. Sapo Baras, Hard Soap, is Sodium Oleate. 

34. Sapo Aainialis, Curd Soap, is chiefly Sodium 
Stearate. 


ABOSOWIUM. 

Symbol, NH,. (Not official.) 

1. liiqaor Ammoniac Fortis. — Strong Solution 
of Ammonia. NHj (32-5 per cent, dissolved in water). 

SouBCE. — Generate ammonia gas by heating ammonium 
chloride with slaked lime, and pass it into water. 
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CiiABACTERS. — A colourlcss liquid, of a very pungent 
odour, and very alkaline. Sp. gr. 0’888. 

iMPuniTiES. — Ajnmonium chloride, sulphide, and sulpliate, 
pyridine and other compound ammonias. 

JPrcparalicms. 

1. Iiiiiimenttun Camphorm Ammoniatiun. — 
Synonym . — Compound liniment of camphor. — Liquor 
Ammonia) Fortis, 250 ; camphor, 125 ; oil of lavender, 
5 ; alcohol (90 per cent.) to make 1000 parts. 

2. Iiinimentnm Hydrargyri, see Mercurj-. 

3. Spiritns Ammoniro Aromaticus, see Ammo- 
nium Carbonate. 

4. Spiritrus Ammoniro Tetidns, sec Asafetida. 

5. Tinctrara Gnaiaci Ammoniata, see Guaia- 
cum. 

2. Liiquor AiiiiHOiiia;.— Solution pf Ammonia. 
NHj (10 per cent, dissolved in water). 

Source. — l)Iix strong solution of ammonia, 1 part, and 
distilled water, 2 parts. 

CnARACTERS. — Like but less pungent than the strong 
solution. Sp. gr. 0‘959. 


Preparations. 

1. Linimentnm Ammoniro. — Liquor Ammoniro, 
1 ; almond oil, 1 ; olive oil, 2. Ammonia soap or 
oleate of ammonium is formed. 

2. Tinctnra Ergotro Ammoniata, sec Ergot. 

3. Tinctnra Opii Ammoniata, sec Opium. 

4. Tinctnra Qnininro Ammoniata, sec Quinine. 

5. Tinctnra Valerianro Ammoniata, see 
"Valerian. 

6. Tinctnra Valerianro Indicro Ammoniata, 
see Indian Valerian. 


Action op Solutions op Ammonia. 

External. — A solution of ammonia produces rube- 
faction witli a sensation of heat, and, if strong, a 
sensation of pain and burning. If the vapour is 
confined it causes vesication. 



AMMONIA 


153 


Internal. — Nose . — When inhaled, the vapour of 
ammonia is irritating to the nose and air passages, 
causing a pungent sensation and sneezing. The eyes 
and nose water. The pulse and respiration are re- 
flexly accelerated. ' If very concentrated it produces 
swelling and inflammation of the nose, glottis, and 
respiratory tract. 

Stomach . — As an alkali ammonia acts like other 
alkalies {see potassium bicarbonate). It dilates the 
gastric vessels, and produces a feeling of warmth in 
the epigastrium. It reflexly stimulates the heart 
and respiration. 

Blood . — Its action on the blood is not known. 

B'eart.— Ammonia causes a rise of blood-pressure 
from contraction of the arterioles following stimula- 
tion of the vaso-motor centre. Usually there is an 
increased pulse rate, due probably to stimulation of 
the accelerator mechanism. 

Bespiration . — It increases greatly the frequency 
of respiration, probably from stimulation of the re- 
spiratory centre in the medulla. 

Nervous system , — The brain is unaffected, and 
the nerves also, except for the tingling produced when 
a strong solution of ammonia is locally applied. 
Convulsions are often produced in animals poisoned 
by ammonia ; these are due to stimulation of the 
spinal cord. The effects described under heart, 
respiration, and nervous system are only seen in 
animals and when the drug is injected subcu- 
taneously or intravenously. 

Ktdneys . — Ammonia and ammonium carbonate 
are converted by the liver to urea, which is excreted by 
the kidneys. Ammonium salts of mineral acids such 
as the chloride are excreted unchanged. Organic 
salts such as the citrate and acetate are partly 
converted to urea, the acid radicle being oxidized to 
carbonic acid, partly excreted unchanged. 
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Therapeutics of SoitUTions of Asimoxia. 

External.- — The two liniments are used as counter- 
irritants in numerous conditions, such as chronic 
joint disease and chronic rheumatism, and they are 
often rubbed on the chest in bronchitis. Ammonia 
is a very uncertain vesicant. Weak solutions of it 
are often applied to the bites produced by insects. 
Liquor ammoniro is very valuable when held to the 
nose of any one who has fainted, for it almost in- 
stantly reflexly produces its stimulating effect on 
the heart and respiration. 

Internal. — Ammonia in some form may he given 
before meals as a gastric stimulant in dyspepsia. 
Sal volatile is often used for this pm-pose, and also 
for its general stimulating effect on the cardiac, 
respiratory, and spinal systems, especially in sudden 
collapse from any cause. Ammonia has been injected 
subcutaneously in cases of snake-bite. 

3< Aninionii Cn.i'l>oims. — Ammonium Carbonate. 
A variable mixture of ammonium hydrogen carbonate 
NH 4 HC 03 , -with ammonium carbamate NH^NHjCO.. 

Source. — Heat ammonium sulphate or chloride with 
calcium carbonate. 

Characters. — Translucent crystalline masses, volatile, 
and pungent to the smell. Solubility. — 1 in 4 of water. 

Ttventy grains neutralize 2G| grains of citric acid or 28j 
grains of tartaric acid. 

Impurities — Sulphates and chlorides. 

Dose, 3 to 10 gr. — 2 to 6 decignuB. 


Preparation. 

Spiritus AmmoniiB Aroinaticus. Sy7ionym . — 
Spirit of sal volatile. Ammonium carbonate, 100; 
Liquor Ammonia) Fortis, 200 ; oil of nutmeg, 15 ; 
oil of lemon, 20; alcohol (90 per cent.), 3000; water, 
1500. Mix the oils with the alcohol and water. Distil. 
To the last portion of the distillate add the ammonia 
and the carbonate. Heat till solution takes place, and 
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then add to the first portion of the distillate. Sp. gr. 
0'88S to 0-893. 

It contains in alcoholic solution normal ammonium 
carbonate, (NH 4 )„G 03 , with a large excess of ammonium 
hydroxide. 

Dose, 20 to 40 m. — 12 to 25 deoimils — for 
repeated, 60 to 90 m. — 4 to 6 mils — for single 
administration. 


Action and Therapeutics op Ammonium 
Carbonate. 

The external and internal actions of the car- 
bonate are the same as those of Liquor Ammonise. 
It is not used externally, but Spiritus Ammonise 
Aromaticus is inhaled for its reflex effects, is taken 
as a gastric stimulant and carminative in dyspepsia, 
and as a reflex cardiac and general stimulant 
in syncope. The carbonate is, in addition, an ex- 
cellent expectorant, increasing the flow of bronchial 
secretion, stimulating the respiratory movements, and 
aiding the expulsion of thick mucus. It is most 
used for bronchitis in children and the aged. It is 
an emetic acting directly on the stomach. 


Toxicology. 

Liquor ammonim and the carbonate produce symptoms like 
other alkalies, but are more corrosive. The air-passages are 
often inflamed, and the inhalation of the vapour has been 
known to kill from this cause. 

Treatment as for other alkalies {see p. 145). 

4. Aiumonii Cliloridiun. — Ammonium Chloride. 
NH,C1. Synonym . — Sal ammoniac 

Source. — May be formed by neutralizing a crude solution 
of ammonia or ammonium carbonate with hydrochloric acid. 

Characters.— jColourless crystals, volatile. Solubility , — 
1 in 3 of water. 

Impurities Chiefly tarry matters. 

Dose, 5 to 20 — 3 to 12 decigrms. 
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Action of Ammonium CiiiiORiDE. 

Locally applied ammonium chloride increases 
the secretion of mucous membranes, and to a slight 
extent it does the same after absorption. It is said 
to be a feeble cholagogue, diaphoretic, and diuretic. 
In large doses it has the same action on the heart, 
respiration, and nervous system as ammonia. 


Therapeutics op Ammonium Chloride. 

It is a very favourite remedy for local applica- 
tion, by means of inhalation of the vapour, to 
increase the secretion of mucus from the pharjmx, 
Eustachian tubes, larynx, trachea, and bronchi in 
cases of chronic pharyngitis, otitis media, larjmgitis, 
and bronchitis. Many forms of apparatus for its 
inhalation are in the market. In most of them it 
is generated by the action of hydrochloric acid on 
ammonia. It is occasionally given by the mouth 
either as a cholagogue, gastric stimulant, diapho- 
retic, or diuretic, but it is too feeble to bo recom- 
mended, and it is very nasty ; the taste may to some 
extent be concealed by liquorice. It is sometimes 
useful in chronic bronchitis with much expectoration, 
and is then best given as a lozenge. Some authorities 
consider it a specific for neuralgia. It is not a general 
stimulant. 


5. JLiiqnor Ammonii Acetatis.— Solution of 
Ammonium Acetate. Syiionijm. — Minderer’s spirit. 

Source. — Ammonium carbonate, 50 ; acetic acid, 162-5 ; 
water to 1000. 

Incomp AT iBi.ES.— Potash, soda, and their carbonates, acids, 
lime water, salts of lead and silver. Should be preserved in 
green glass bottles. 

Dose 2 to 6 fl. dr. — 8 to 24 mils. 
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6. liiquor Anunouii Citvatis.— Solution of 
Ammonium Citrate. 

Source. — Dissolve 125 of citric acid in 625 of water, 
neutralize with ammonium carbonate 87'5, and add water 
to mate 1000. Preserve in green glass bottles. 

Dose, 2 to 6 fl. dr . — 8 to 24 mils. 

Action and Therapeutics op the Ammonium 
Acetate and Citrate. 

These are mild diaphoretics and diuretics and 
are used only for these effects. They probably 
act in both cases either on the secretory cells or the 
nerves connected "with them. They do not irritate 
the Iddneys, but increase both the water and the 
solids excreted. They are employed in Bright’s disease 
as diuretics, and in febrile conditions as diaphoretics. 

■S'. Anuuonii JSenzoas, see Acidum Benzoicum. 

8 . Animonii Bromidiun, see Bromine. 

LiITHlVni. 

Symbol, Li. Atomic weight, 6’94. (Not official.) 

!• liithii Carbonas. — ^Lithium Carbonate. LijCOj. 

Source. — Obtained from native lithium silicates. 

Characters. — A white powder, or minute crystalline 
grains ; alkaline. Solubility. — 1 in 80 of water. 

Impurities — Lime, alumina. 

Dose, 2 to 5 gx . — 12 to 30 ceiitigrms. 

2. Liitliii Citras. — Lithium Citrate. C 3 H/OH 
(COOLi)34HjO. 

Source. — Act on lithium carbonate with citric acid. 

Characters. — White, crystalline powder. Solubility . — 
1 in 2 of water. 

Dose, 5 to 10 gfr. — 3 to 6 decigfrms. 

3. Liitliii Citras Ellervesceiis. — Effervescent 
Lithium Citrate. 

Source. — Mix 210 of citric acid and 50 of lithium 
citrate, add 310 of tartaric acid and 580 of sodium bicarbonate. 
Triturate, heat at 100 °C., when granular dry at 55°C. 

Dose, 60 to 120 gr. — 4 to 8 grms. 
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Action of Lithium Salts. 

The official lithium salts are converted into a 
chloride in the stomach, and if given too concen- 
trated, or in too large doses, cause vomiting and 
diarrhoea, due to gastro-enteritis, which is the cause 
of death in animals poisoned by lithium. The gas- 
tro-enteritis occurs also if lithium is given subcuta- 
neously, the drug being then partly excreted by the 
gastro-intestiual mucous membrane. However given 
it is excreted chiefly by the urine, and to a less extent 
by the saliva. These lithium salts render the urine 
alkaline, and are in virtue of their salt action 
diuretic. Lithium biurate is readily soluble, but is 
only formed from concentrated solutions of lithium 
salts, and hence they are useless as solvents of uric 
acid in man. They are general depressants to 
muscular tissue, but in this respect they are much 
less powerful than potassium salts. 

Therapeutics of Lithium Salts. 

A lotion of the carbonate of lithium (4 gr., 26 
centigrms., to 1 fl. oz., 80 mils, of water) has been 
applied externally on lint covered with gutta percha 
to relieve the pain of gouty inflammation, to promote 
the healing of gouty ulcers, and to aid the disappear- 
ance of tophi, but any benefit that may follow is due 
to the warmth of the application, and not to a solvent 
action of the lithium salt upon the uric acid, for 
lithium salts cannot be absorbed through the shin. 
Salts of lithium have been much given to patients 
suffering from acute or chronic gout, uric acid 
calculus, or gravel, but in the body they must be too 
dilute to be of any use as a solvent of uric acid, and 
any improvement that follows their employment 
might equally well be obtained by distilled water. 
It has been shown that the addition of medicinal 
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doses of lifcliium salts to blood serum does not 
increase tbe solubility of uric acid in it. Lithium 
salts should always be freely diluted. Tbe citrate 
has the advantage of greater solubihty. Lithium 
salicylate (dose, 7 to 15 grains, to 1 grm.) is re- 
commended, as sahcylic acid increases the excretion 
of uric acid. 


GEOTJP III. 

METALS OF THE ALKALINE EARTHS 
AND THEIR ALLIES. 

Calcium, Barium, Strontium, Magnesium. 

Of these Calcium, Barium, and Strontium are metals of 
the alkaline earths, and Magnesium was formerly included 
among them. 

CAIiCIUITI. 

Symbol, Ca. Atomic weight, 40'07. (Not official.) 
Calcium Carbonate is pharmacopoeial in two forms. 

1. Creta Frajparata.— Prepared Chalk. CaCOj. 
SoTjBCE. — ^Native calcium carbonate freed from most of 
its impurities by elutriation and drying. 

Characteks. — W hite friable pieces or a dull white powder. 
Insoluble in water. 

Incompatibleb. — A cids and sulphates. 

Bose, 15 to 60 gr. — 1 to 4 grms. 

Preparations. 

1. Hydrargyrum cum Creta, see Hydrargyrum. 

2. lidiistura Cretse. — Prepared chalk, 30 ; traga- 
canth, 5 ; sugar, 60 ; cinnamon water, 1000. 

Bose, ^ to 1 fi. oz. — 15 to 30 mils. 

3. Pulvis Cretae Aromaticus. — Prepared chalk, 
25 ; cinnamon, 10 ; cloves, 4 ; cardamom seeds, 3 ; 
nutmeg, 8 ; sugar, 50. 

Bose, 10 to 60 gr.— 6 to 40 decigrms. 

4. Pulvis Cretm Aromaticus cum Opio, see 
Opium. 
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2. Calcii Cartoonas Praicipitatiis.— Precipi- 
tated Calcium Carbonate. CaCOj. Synonym . — Precipitated 
chalk. 

Sounen. — Boil together solutions of calcium chloride 
and sodium carbonate. 

Chahactkrs. — A white crystalline powder insoluble in 
water. 

IjiruRiTiES. — Chlorides, alumina, and iron, 

Inoompatidlrs. — A cids and sulphates. 

Dose, 15 to 60 gr. — 1 to 4 grms. 

Contained in Trochiscus Bismuthi Compositus. 

Action op Calcium Carbonate. 

External. — It is mildly astringent and helps to 
dry moist surfaces. 

Internal . — Stomach and Intestines. — Calcium 
carbonate is antacid. It is a mild but certain 
astringent. How it acts as an astringent is un- 
known. Very nearly all of any calcium salt is 
excreted unchanged in the fteces. 

Absorption . — When calcium salts are taken, small 
quantities are absorbed ; most of that absorbed is 
excreted by the epithelium of the large intestine, the 
rest by the kidneys. Calcium is necessary for all 
forms of protoplasm, thus many lowly organisms die 
when placed in water from which it is absent. 

Kidneys . — Because certain mineral waters con- 
taining biearbonates and sulphate of calcium, amongst 
other salts, have been used successfully in cases of 
urinary gravel and calculi, it has been asserted that 
these salts are diuretic, and solvent for uric acid, but it 
is more likely that the beneficial effects of these waters 
are due merely to the large amount of water drunk ; 
anyhow, there is no proof that it is due to the salts. 
Such waters are those of Contrex6-\ulle and Vittel. 

Therapeutics op Calcium Carbonate. 

External. — Prepareu chalk forms an excellent 
dusting powder for moist eczema. 

Internal.— A Zmeniory canal . — Because of its 
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mecbanical action it is a good tooth powder. The 
following is a good formula; Potassium chlorate, 
40 gr. (24 decigrms.); powdered hard soap, 80 gr. 
(48 decigrms.) ; carbolic acid, 20 gr. (12 decigrms.) ; 
oil of cinnamon, 10 m, (6 decimils) ; precipitated 
calcium carbonate to 1 oz. (80 grms.). Mistura 
CretsB and Pulvis Cretfe Aromaticus, particularly the 
former, are very valuable for checking mild diarrhoea, 
especially in children. 

Kidneys. — There is no doubt that persons passing 
gravel or urinary calculi, especially if composed of uric 
acid, are benefited by drinkmg the waters of Gontrexd- 
ville and Yittel. They should be taken in quantities 
of 3 to 6 pints a day and between meals, to avoid 
the large amount of fluid causing indigestion. At 
Contrex4ville the great bulk is drunk before breakfast. 

3< Calx. — Lime. Calcium oxide. CaO. 

SouBOE.— Made by calcining marble. 

Ohaeactees. — Compact masses of a whitish colour which 
readily absorb water, and then swell and crack, with great 
evolution of heat, and fall into a powder (slaked lime). 

4. Calcii Hydi’as. — Calcium Hydroxide. Synonym. 
— Slaked Lime. Ca(OH)j. 

Source. — Prepared by the interaction of water and cal- 
cium oxide. 

Chabacxees. — A white, strongly alkaline powder. Solu- 
bility. — 1 in 900 of cold water ; if sugar be added 1 in 60. 

Impueities. — Those of the lime, viz. iron, alumen, silica. 

Incompatibles. — Acids, metallic salts, tartar emetic. 

Preparations. 

1. Liquor Calcis. Synonyms. — Aqua calcis, 
Lime water. Shake up washed calcium hydroxide 50 
in distilled water 5000, and siphon off. To bo kept in 
green glass bottles. Strength, 0-1 per cent., gr. in 
110 Til ; OT grm. in 100 millilitres. 

Dose, 1 to 4 fl. oz.— 30 to 120 mils. 

2. Liquor Calcis, Saccharatus.— Shake up 
calcium hydroxide 50 niid sugar 100 in water 1000, 

G 
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and siplion off. Is a solution of calcium saccharosnle. 
To bo kept in green glass bottles. StrcTigth, 2 per 
cent., 2 gr. in 110 m ; 2 grm. in 100 millilitres. 

i)ose, 20 to 60 m. — 1 to 4 mils. 

3. Iiinimentum Calcis. — Equal parts of lime 
water and olive oil. Lime soap or calcium oleate is 
formed. 

Catron oil is composed of equal parts of lime water 
and linseed oil. 

Liquor calcis is used in preparing Lotio Hydrargjri 
Plava, and Lotio Hydrargyri Nigra. 

Action of Lime and Sd/Veed Lime. 

External. — Slaked lime is caustic. Lime water 
is astringent. 

Internal . — Alimentary tract . — Lime is antacid. 
It prevents milk from forming solid bullvy curds in 
the stomach. It allays vomiting, and is an antidote 
for poisoning by mineral acids, oxalic acid, and zinc 
chloride. It acts as a mild intestinal astringent. 

Therapeutics. 

External; — Slaked lime, employed as a caustic, 
is .usually mixed with caustic potash, when it forms 
Vienna paste, used to destroy warts and other small 
growths. Lime water applied to weeping eczema 
is especially serviceable if mixed with glycerin. 
Linimentum Calcis is very valuable for bm-ns. 

Internal. — Lime water is much used to mix with 
milk to prevent its forming thick curds in the 
stomach, especially when, as is often the case with 
children, the curds cause vomiting. It is difficult to 
understand how it acts, for although lime water con- 
tains so little lime it is often efficacious. In severe 
cases of infantile vomiting, equal parts of milk and 
lime water may be ordered. If it is undesirable to 
dilute the milk so much, the saccharated hme water 
is an excellent preparation. Lime water will check 



OALOTOM PHOSPHAOJB 


168 


slight diarrhoea. It is a useful injection for thread- 
worms, for leucorrhoea, and for gleet. 

5. Calcii Fliospltas. — Calcium Phosphate. 
CajfPO^);. Syticnym . — ^Phosphate of lime. 

SouKCE.— May be made by the interaction of calcium 
chloride ■with sodium phosphate and excess of ammonia at a 
boiling temperature. 

Chauactebs.— A light -white amoi-phous po-wder, insoluble 
in water. 

Bose, 5 to 15 gr.— 3 to 10 deoig^s. 

It is contained as a diluent in Pulvis Antimonialis and 
Extractum Euonymi. 

Preparation. 

Syrupns Calcii Bactophosphatis. — Calcium 
lactate, 76 ; concentrated phosphoric acid, 45 ; refined 
sugar, 700 ; orange flower water of commerce un- 
diluted, 25 ; distilled water to make lOOO. Contains 
calcium phosphate. 

Bose, ^ to 1 fl. dr. — 2 to 4 mils. 

Action and Thbeapedtics of Oaloium 
Phosphate. 

Calcium phosphate is a most irnportant con- 
stituent of bones, and therefore it is necessary that 
food should contain it. If not the bones become 
soft. Calcium salts are abundant in milk, yolk of 
egg, vegetables, and the bones that carnivora eat. 
They are sparingly absorbed from the intestine, 
and mostly re-excreted into the intestine and passed 
■with the ffeces -which also contain a large amount 
■which has not been absorbed. 

Calcium phosphate has been given for rickets, 
and for the ansmia and feebleness often seen in 
young children, but it is not certain that it does any 
good ; nor indeed is it likely to, for in rickets the 
defect is not a lack of calcium salts, but an inability 
of growing bone to use them. It may be given to 
pregnant and suckling -women in order to provide the 
child -with sufficient calcium salts for its bones. 
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It is usefl as a diluent for powders, as it is inert 
and it prevents their agglutination. For these 
reasons, and because it is insoluble, it is a useful 
constituent of pills containing essential oils. 

The Syrupus Calcii Lactophosphatis is with 
many a favourite preparation for phthisis and other 
conditions of anreinia and weakness. 

6. Calx Siilpliuratn. — Sulphurated Lime. A mix- 
ture eontaining much calcium sulphate, some carbon, and 
not less than 50 per cent, ot calcium sulphide, CaS. 

SonncE. — Obtained by heating a mixture of calcium 
sulphate and wood charcoal. 

CnAHACTERs. — A grey white powder, with a peculiar smell. 

Dose, ^ to 1 gfr. in a pill — 16 to 60 milli^ms. 

Thebapeutics op Calx Sulphukata. 

It has been given internally in cases of suppura- 
tion, hut it probably has no influence on the process. 
Lately it has been used for various glandular en- 
largements, and also for inflammatory processes 
induced by in.fluenza. 

Y. Calcii Cliloriduin. — Calcium Chloride. 
CaCL,. 

SonncE. — Obtained by neutralizing hydrochloric acid with 
calcium carbonate and evaporating. 

Chahacteks. — Wliite masses, having a great afTmity for 
water, and so deliquescent that they cannot be easily weighed. 
The drug should be kept in solution. Soluble in its own weight 
of water. 

Dose, 5 to 15 gr. — 3 to 10 decigfrins. 

8. Calcii r,actas.— Calcium lactate, Ca(C 3 H 503 )j, 
SHjO. 

Source. — Obtained by neutralizing dilute lactic acid 
with calcium carbonate and evaporating. 

Characters. — A white powder ; almost tasteless. 
Soluble in 18-5 parts of water. 

Dose, 10 to 30 — 6 to 20 decigrms. 
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Therapeutics of CaxiCium ChIiOride 
AND Lactate. 

Calcium salts increase tlie rate of coagulation of 
the blood, and they have therefore been recom- 
mended for haemoptysis, hemophilia, and other 
forms of hemorrhage, and also for aneurysm, but as 
calcium is not absorbed from the intestine 2 gr. of 
calcium chloride in "water, injected intramuscularly, 
should be given for a dose. Because jaundiced patients 
often bleed profusely, the same injection is given 
before operation on them to increase the coagulability 
of their blood. Calcium salts havebeen recommended 
for chilblains. 

9. Calx Chlorinata, see Chlorine. 

10. Caloii Hypophosphis, see Phosphorus. 

BARIUM. 

Symbol, Ba. Atomic weight, 137'3. (Not ofScial.) 

Bai'ii Cltloridum. — Barium Chloride. BaCl2,2H20. 

Ohahacters. — Colourless, translucent tables. 

It is in the Appendix of the Pharmacopoeia, as an aqueous 
solution, used for testing, but it may be given internally. 

Dose, J to 2 gr. — 3 to 12 centigrms. 

Action. 

Barium salts cause the cardiac contractions to become 
slower and more forcible, acting like digitalis. The blood- 
vessels all over the body, including those of the lungs, are con- 
stricted by direct action on their muscle, and blood-pressure 
rises; the bronchioles too are constricted. The plain mus- 
cular fibres of the intestine may be excited, and then peristalsis 
being increased diarrhoea ensues. In these respects barium 
resembles ergot as well as digitalis. It acts like veratrine 
when applied locally to voluntary muscles, prolonging the 
contraction ; but this effect is done away with by the applica- 
tion of potassium salts. 

Therapeutics. 

Barium chloride is not often given, but it has been used 
for mitral insufficiency accompanied by irregularity of the 
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heart, for hreniorrhage, and as a stimulant in atony of the 
bladder or intestine. Formerly it was given in nervous 
diseases. The waters of Llangammaroh wells contain 6-7 
grains per gallon of barium chloride, and have been used in 
cardiac cases. 

Bni'iiiin Siilpliidc (Not official), from -Mo 3 parts, 
with wheat starch 3 parts, made into a cream with water, 
spread on the skin, left for five or ten minutes, and then re- 
moved with a blunt knife, forms a good depilatory. 

ToxiconoQY. 

Poisonous doses of barium salts cause salivation, thirst, 
vomiting, purging, difficulty of breathing, a slow pulse, and, 
from their ultimate action on the spinal cord, paralysis of the 
limbs. The heart is arrested in systole. 

niAGNESIUM. 

Symbol, Mg. Atomic weight, 24-32. (Not official.) 

1. Magiicsii Sillplias. — Magnesium Sulphate. 
MgS 04 , 7 H„ 0 . Sy7io7iym , — Epsom salts. 

Soukc'e. — It may bo obtained from dolomite (native car- 
bonate of calcium and magnesium), or magnesite (native 
magnesium carbonate), by the action of sulphuric acid, 
or by purifying the native sulphate. 

CiiARACTEns Minute colourless rhombic prisms very 

like zinc sulphate, but moister, and of a bitter taste, whilst 
that of the zinc salt is metallic. Sohibility . — 1 in 1 of cold 
water. 

Incompatibles Alkaline carbonates, phosphoric acid, 

phosphates, lime water, lead acetate, and silver nitrate. 

Impurities. — ^L ime and iron. 

Dose, 30 to 90 gr.— 2 to 6 grms. — for repeated 
administration, ^ to oz. — 8 to 16 grms. — for single ad 
ministration. 


Preparation. 

Mistura Seuusa Composita. — Magnesium 
sulphate, 1 oz. in 4 fl. oz. See Senna. 

2. Magiiesii Siilplias Eflervescens— Effer- 
vescing Magnesium Sulphate. 

Source. — Dry 500 of magnesium sulphate till it has 
lost 23 per cent, of its weight. Then mix with it sodium 
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bicarbonate, 360 ; tartaric acid, 190 ; citric acid, 125 ; 
refined sugar, 105. Heat the mixture till it aggregates, and 
stir till it assumes a granular form, 

Chaeaotees — White granules which effervesce on the 
addition of water. 

Dose, 60 to 180 gr . — 4 to 12 grms, — for repeated 
administration ; for a single administration ^ to 1 oz. — 
IS to B2 g'rms. — in 3 to 6 fl. oz. of water. 


3. fflagnesii Cai-fooiias Poinlerosas— Heavy 
Magnesium Carbonate. (MgC03)3,Mg(0H)2,4H20. 

Source. — Mix strong boiling aqueous solutions of mag- 
nesium sulphate and sodium carbonate. Evaporate. 

Chabactees. — A white granular powder, feebly soluble in 
water ; 3^ times as heavy as the light carbonate. 

Impueities. — Lime, sulphates. 

Dose, 5 to 20 gr . — 3 to 12 decigrms. — for repeated 
administration, 30 to 60 gr. — 2 to 4 grms. — for a single 
dose. 


Preparations. 

Liquor Iffiaguesii Bicarhonatis. Synonym.— 
Fluid magnesia. Carbonic acid gas under a pressure 
of three atmospheres is passed into a mixture of freshly 
prepared magnesium carbonate and distilled water. 
It is kept securely corked. Characters A clear effer- 

vescing fluid. Strength .— 10 gr. of the carbonate in 
1 fl. oz. or 2 grms. in 100 millilitres. 

This is Liquor Magnesii Carbonatis, B. P. 1898. 

Dose, 1 to 2 fl. oz. — 30 to 60 mils. 

Heavy Magnesium Carbonate is contained in Trochiscus 
Bismuthi Compositus. 

4. ITlagiicsii Carboiias I..evis. — Light 
Magnesium Carbonate. (MgC03)3,Mg(0H)2,4Ho0. 

Source. — Made like the heavy carbonate, except that the 
solutions are mixed cold and boiled after mixture. 

Chabactees. — A very light white powder. Partly amor- 
phous, with slender microscopic prisms intermixEd. Very 
insoluble. 

Dose, 5 to 20 gr, — 3 to 12 decigrms. — for repeated 
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administration; 30 to 60 gr.— 2 to 4 grms.— for a single 
dose. 

5. Magnesia Fon«lcrosa.— Heavy Magnesia. 
MgO. Syiwmjms . — Heavy calcined magnesia, Heavy mag- 
nesium oxide. 

Sonnen.— Heat the heavy carbonate to expel the CO-. 

CHABACTKas A white powder, very insoluble in water, 

3^ times as heavy as the light. 

Bose, 5 to 20 gr.— 3 to 12 decigrms. — for repeated 
administration ; 30 to 60 gr. — 2 to 4 grms.— for a single 
dose. 

G. Magnesia t.cvis. — Light Magnesia. MgO. 
Syju»!. 2 /ms.— Light calcined magnesia, Light magnesium oxide. 

Source. — ^Hcat the light carbonate to expel the CO,. 

Characters. — A light bulky white powder, feebly soluble. 

Dose, S to 20 gr. — 3 to 12 decigrms. — for repeated ad- 
ministration ; 30 to 60 gr. — 2 to 4 grms. — for a single dose. 

Pulvis Ehei Compositus contains heavy or light magnesia. 

Action of Magnesium Salts. 

External. — None. 

Internal.— Sfomac/i a7id Intestines. — Magnesia 
and the magnesium carbonate are antacid, acting in 
many "ways like the potassium and sodium alkalies. 
The carbonic acid given off, if the carbonate has been 
given, is sedative to the stomach. They are both 
decomposed by the gastric juice, the chloride, lactate, 
and bicarbonate of magnesium being formed. These, 
or the sulphate if that has been taken, act in the 
intestine as typical saline purgatives. The sulphate 
is most powerful and is one of the best of saline 
purgatives, for the intestinal cells have very little 
selective action for either ion, therefore most of the 
drug remains in the intestine (see p. 97). 

Blood and Urine. — Like other alkaline remedies, 
these magnesium salts increase the alkalinity of the 
blood, alkalize the urine, and are diuretic. But 
their action on the blood and urine is feebler than 
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that of salts of potassium and sodium, for they 
are ■with difficulty absorbed. 

Nervous System . — Large doses gi'ven intrawe- 
nously are powerful depressants to the "whole nervous 
system, an action immediately abolished by calcium. 

Thekapeutics op Magnesium Salts. 

Internal. — Stomach . — Magnesia and the carbo- 
nate may be used in the same cases as other alkalies. 
By alkalizing the gastric contents they hinder the 
absorption of alkaloids. They are therefore anti- 
dotes to these substances ; the objection to them 
is their bulk. Magnesia is preferable, as the car- 
bonate gives off carbonic acid gas. They must be 
freely given. The sulphate is an antidote to lead 
and barium salts, forming insoluble sulphates. 

Intestines . — The magnesium salts are common 
purgatives. Magnesia, the carbonate, and fluid mag- 
nesia are excellent for children. The sulphate, one 
,of our best saline purgatives, is very largely nsed, 
especially for constipation associated ■with hepatic 
disorder, gout, or excessive uric acid. Its use is then 
spread over some time, and it may conveniently be 
taken as one of the mineral ■waters which contain it 
and sodium sulphate {see p. 148). A concentrated 
solution, causing profuse secretion of intestinal fluid, 
is a useful purge for dropsy or ascites. Given every 
hour for a day it is an excellent drug for clearing out 
the bowels in bacillary dysentery. 

Blood and Kidneys . — So little of these salts_ is 
absorbed, that they are rarely given for their alkaline 
effects on the blood and urine. For tetanus 1'6 to 
2 c.c. (25 per cent, solution of magnesium sulphate) 
for each kilo of body weight has been mjected subcu- 
taneously every six hours, or 1 c.c. for each kilo intra- 
spinally, but "without advantage. 
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GROUP IV. 

Plumbum, Argentum, Zincum, Cuprum, Bismutbum, 
Aluminium, 

The pbarmacopocial salts ot these metals are powerful 
astringents. Many of them have some salts whieh are 
emetics, and others which, when applied locally, are caustic. 

PLUiinaUilI. 

Lead. Symbol, Pb. Atomic weight, 207"1. (Not oQlcial.) 

_1. Oxitluin.— Lead oxide. PbO. Synonym. 

— Litharge. 

SouRcn. — Made by roasting lead in air. 

OnAHACTCRS. — Palo brick-red heavy scales. Insoluble in 
water, soluble in nitric and acetic acids. 

I-vriTiimrs.— Copper, iron, carbonates. 

Preparation. 

Emplastrum Plumbi. Diachylon, 

This is LEAD OLEATE, and is sometimes called lead soap. 
Lead oxide, 4, is boiled in water, 4, and olive oil, 8 
(glyceryl oleato). 3PbO -f 3H.0 + 2(C,Hj,30„H„0^ = 
3 (Pb 20 ,„H 330 o),lead oleatc, 2(C3nj,30H), glycerin. ^ 
Emplastrum Phimbi is contained in Emplastra 
Hydrargyri, Pesinro, and Saponis. 

2. Pluiail>i Acetas.— Lead Acetate. Pb(C„H 30 ;)o, 
3H;0. Synonym. — Sugar of lead. 

SouncE. — Dissolve lead oxide or lead carbonate in acetic 
acid and water. 

Chahacters.— "W hite small monoclinic prisms, slightly 
efflorescent and of a sweet taste. Sohibility. — 10 in 25 of 
water. 

Incoupaxidles. — H ard water, mineral acids and salts, 
alkalies, lime water, potassium iodide, vegetable astringents, 
preparations of opium, and albuminous liquids. 

Impueitv. — L ead carbonate. 

Bose, 1 to 5 gr. — 6 to 30 centigrms. 

Preparations. 

1. Pilula Plumbi cum Opio. — ^Lead acetate, 
80 ; opium, 12 ; syrup of glucose, 8. Strength. — 12 per 
cent, of opium. 

Bose, 2 to 4 gr. — 12 to 25 centigrms. 
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2 . Suppositoria Plumbi Composita. — Lead 
acetate, 2'4; opium, 0‘8‘, oil of theobroma, q.s. to 
make twelve suppositories. Strength . — Eacli contains 
0'2 grm. (about 3 gr.) of lead acetate and 0’067 grm. 
(about 1 gr.) of opium. 

Preparations made from the Acetate in which Lead 
exists as the Siitoacetate, Pb 20 (C_J 3302 ) 2 . 

1 . Iilquor Plumbi Subacetatis Portis. — 
Strong solution of lead subacetate. Synonym . — 
Goulard’s extract. Lead acetate, 250 ; lead oxide, 175 ; 
water, 1000. A dense, clear, colourless liquid, sweet 
astringent taste, alkaline reaction. Sp. gr. 1'275. 
Strength, 24 per cent, of the subacetate. 

2 . Liquor Plumbi Subacetatis Bilutus. 
Synonyms . — Goulard water, Goulard’s lotion. Liquor 
Plumbi Subacetatis Fortis, 12‘5 ; water, 1000. 

3. Glycerinum Plumbi Subacetatis — Strong 
solution of lead subacetate, 500 ; glycerin, 500; distilled 
water a sufficiency. Sp. Gr. 1’48. 

4. Unguentum Plruubi Subacetatis.— Strong 
solution of lead subacetate, 12-5 ; wool fat, 25 ; hard 
paraffin, 12‘5 ; soft paraffin, 50. 

3. Pluml>i lodidum.— Lead Iodide. Pblj. 

SouKCE. — Mix solutions of lead nitrate or lead acetate and 
potassium iodide and dry the precipitate. 

Characters. — Heavy bright yellow powder or crystalline 
scales almost insoluble in water. 

Preparation. 

1 . Ungueutum Plumbi Zodidi. — Lead iodide, 
1 ; benzoated lard, 9. In India, benzoated suet may 
be used instead of benzoated lard. 

Action. 

External. — The action of lead salts on the un- 
broken skin, if they have any, is very slight ; but when 
apphed to the abraded slan, to sores and to ulcers, 
they coagulate the albumen of the discharge, thus 
forming a protective coat ; they coagulate the albu- 
men in the tissues themselves ; and they directly, 
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not reflexly, contract the small vessels ; for these three 
reasons they are powerfully astringent. They also 
soothe pain, and are therefore excellent local sedatives. 
It is obwous that substances so markedly astringent 
•will be hsemostatics. Any salt may be irritant and 
caustic if enough is used and it is sufficiently con- 
centrated. 

Internal. — Lead salts act on mucous membranes 
precisely as on the broken sldn, and are therefore 
po-werfully astringent and hnemostatic to all parts of 
the alimentary canal, from the mouth do'VNTi'wards. 
In the stomach they are converted into a chloride. 
Lead excites tonic contractions of unstriped muscle, 
hence the colic and abortion caused by it. (For 
other actions see Toxicology.) 

Therapeutics. 

External. — Lead salts are applied as lotions or 
ointments in many conditions for ■which an astrin- 
gent, sedative effect is desired, as in weeping eczema 
and many varieties of ulceration. The glycerin of 
the subacetate diluted fourfold with glycerin or milk 
is very useful for these conditions. The lotions may 
be injected in vulvitis, leucorrhoea, gleet, and otor- 
rheea, but should not be applied for ulceration of 
the cornea, lest the white precipitate formed should 
lead to permanent opacity. Their sedative effect is 
well seen in their use in pruritus, but of course the 
cause of the itching should if possible be removed. 
The Liquor Plumbi Subacetatis Fortis is rarely used, 
as it is strong enough to irritate ; the dilute form is 
that usually employed when a lotion is desired. It is 
often applied to bruises when the skin is unbroken, 
but it is doubtful if it is absorbed. The ointment of 
the subacetate is an excellent remedy, and a lotion 
of lead and opium is a favourite preparation. It may 
be made by mixing 5 gr. (3 deoigrms.) of dried extract 
of opium with 1 fl. oz. (30 mils) of Liquor Humbi 
Subacetatis Dilutus and 1 fl. oz. (30 mils) of water. 
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Diachylon ointment consists of equal parts of lead 
plaster and soft paraffin melted together, and mixed 
with an equal quantity of zinc oleate ointment and 
mercuric oleate ointment it forms a transparent 
ointment excellent for many purposes. 

Internal. — The chief uses of lead salts (the 
acetate is the only one given internally) are as astrin- 
gents in severe diarrhoBa, such as that of typhoid 
fever, and as hemostatics, as in gastric ulcer, or in 
hemorrhage from the intestine, especially if severe, 
as in typhoid fever or tuberculosis. For these pur- 
poses the Pilula Plumbi c Opio is very valuable, and 
the suppositories may be employed for rectal hemor- 
rhage. Lead salts produce marked constipation. 
Other drugs are generally preferred, but the sub- 
acetate of lead may be used as a gargle, or painted 
on as the glycerinum when an astringent effect on 
the mouth or pharynx is desired. 

Toxicology. 

Acute Lead Poisoning. — As when applied externally, so 
when taken internally, the salts of lead, if concentrated, are 
powerful irritants. Cases of acute poisoning are rare. The 
acetate is most frequently taken. There is a burning, sweetish 
taste in the mouth, thirst, vomiting, abdominal colic, and usually 
constipation, but if the bowels are open the fssces are black ; 
the skin is cold, and there is collapse. If the patient live long 
enough, cramps in the legs, giddiness, torpor, coma, and con- 
vulsions are present. Post mortem . — The stomach and intes- 
tines show signs of irritant poisoning. 

Treabnent . — Give emetics (see p. 145), or wash out the 
stomach. Give sodium or magnesium sulphate to form an, 
insoluble sulphate, and to open the bowels. If collapse is pre- 
sent, stimulants and warmth should be used. 

Chronic Lead Poisoning. — This is so common that it is 
fuUy described in text-books on medicine. Among those who 
work in lead, it usually occurs because the dust in the air 
they breathe contains minute particles of lead compounds ; 
formerly it was thought that they generally were taken into 
the body with food because the workers did not wash their 
hands before meals. Those who work at white-lead factories 
are very liable to it. It has also occurred in many ways 



174 


MATERIA MEDIOA 


from the impregnation of food and water wth lead, especially 
from the storage of soft water in leaden cisterns and pipes. 

Symptoms . — The earliest are constipation and intestinal 
colic. Lead is certainly absorbed, for it circulates in the blood 
and is excreted by the bowel and kidnej-s. It is supposed 
to be taken up as an albuminate. After absorption it 
diminishes the amount of hiemoglobin and the number 
of red blood-corpuscles, and produces a sallow anremia; 
it checks the separation of urates from the blood and 
their excretion by the kidneys, hence gout is very common in 
those poisoned by lead. As it circulates in the gums, and 
the lead-impregnated plasma bathes their epithelium, through 
which some of the sulphur in the food and in the tartar of the 
teeth has diffused, a lead sulphide is precipitated in the gums, 
and forms the well-kno\\’n very dark blue lino at the base of 
the teeth. For the same reason a blue line may occasionally 
be seen round the anus, and, after death, deposits of pig- 
ment in the intestines. Circulating in the nervous system, 
lead very often produces chronic inflammation of the peri- 
pheral nerves, especially those supplying the extensors of the 
hand, and hence wrist-drop is a common symptom ; but any 
muscles, and sometimes almostall the muscles of the body, may 
be paralysed from neuritis. It is noteworthy that the supinator 
longus usually escapes. The sensory fibres of the nerves are not 
often affected, hence pain and anfesthesia are rave ; but pains, 
especiallyroundthe joints, may occur. In exceptional cases the 
anterior cornua of the spinal cord waste, and lead often affects 
thebrain, causingsaturnino lunacy, and also convulsions, known 
as saturnine epilepsy. Inflammation of the optic nerve, or optic 
neuritis, sometimes occurs, leading to blindness, which, however, 
may be present without any change in the nerve. The kidneys 
are often the seatofchronioinflammntion; whetherthisisdueto 
the passage of the lead through them, or to the gout caused by 
the lead, is an open question. The treatment consists chiefly 
in avoidance of the source of poisoning. Potassium iodide is 
often given, as it is supposed to increase the excretion of lead 
in the urine. This is probably incorrect. Very little lead 
passes out by the urine ; most leaves the body by the fjeces. It 
is said also to be excreted in the bile, sweat, and milk. For a 
clinical account of the symptoms and treatment a text-book of 
medicine must be consulted. 

Pregnant women sufieringfrom lead poisoning commonly 
abort and the drug has been frequently used as an aborti- 
facient. Lead plaster or any combination of lead with higher 
fatty acids has by the Privy Council been deemed a Poison 
Pt. I. of the Poisons Act 1908. 



BIIiVBR BAIiTS 


176 


ARGENTINE. 

Silver. Symbol, Ag. Atomic weigbt, 107‘93. (Not official.) 

1. Argeuti IViti’as. — Silver Nitrate. AgNOj. 
Syiwnym. — Lunar caustic. 

Source. — Obtained by the interaction of silver and nitric 

acid. 

Characters.— Colourless, tabular, right rhombic crystals. 
Soluhility, — 2 in 1 of "water. Should be kept in the dark, as 
light blackens it. 

Incohratibles. — Alkalies and their carbonates, chlorides, 
acids (except nitric and acetic), potassium iodide, solutions of 
arsenic, and astringent infusions. 

Impurities. — Other nitrates. 

Dose, ^ to I gr 16 to 30 milligrms. — in a pill with 

kaolin. 

2. Ai-gcnti Nilras IndMvatus. Synonym.— 
Toughened caustic. 

Source. — Fuse together silver nitrate, 19 parts, and 
potassium nitrate, 1 part, and pour into proper moulds. 

Characters. — White or greyish-white cylindrical rods or 
cones. Freely soluble in water. 

_ _ 3. Argeati Witras Flitigatus. Synonym.— 
Mitigated caustic. 

Source. — It is a mixture made by fusing together one 
part of silver nitrate and two parts of potassium nitrate. 
The product is poured into moulds. 

Characters. — White or greyish-white rods or cones. 
Freely soluble in water. 

Action. 

External. — The action of silver salts is very like 
that of lead salts, but they are more powerful. 
Therefore silver nitrate is much used as a caustic 
but it does not act deeply ; it is consequently an 
admirable agent when we wish a limited caustic 
action on any particular part. Lotions of it may be 
used as astringents, but they are not so useful as 
lead lotions, for they are more irritating and cause 
pain. Silver salts, like lead salts, are hsemostatic, 
acting in precisely the same way. Weak solutions 
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of the nitrate stimulate to healthier action indolent 
ulcers and other inflamed surfaces. 

Internal. — Silver salts, when locally applied to 
the mucous membrane of the mouth, act as on the 
abraded sldn. In the stomach the nitrate is decom- 
posed ; we do not know what compound is formed, 
but it is said to have no astringent action. Silver 
is absorbed from the alimentary tract, for its long- 
continued use leads to a permanent dark bluish-slate 
colour first of the lips, inside of the cheeks, gums, 
nostrils, and eyelids, and later of the skin (argyria). 
This colour is due to the deposition of minute 
granules of metallic silver. Very little is known 
about its further action. In acute poisoning severe 
vomiting and nervous symptoms, as convulsions, are 
met with ; the chronic form, seen more often when 
silver was frequently prescribed internally, is shown 
by paralysis like that duo to lead, albuminuria, and 
the discoloration above mentioned. Some is passed 
in the ffeces as the sulphide ; some is deposited in the 
internal organs, especially the kidney. 


Theeapeutics, 

External. — Nitrate of silver is much used because 
it is from its limited action one of the best caustics, 
and may be employed to destroy warts and exuberant 
granulations, or to apply to bites ; but it must be 
remembered that it is of no use when an extensive or 
deep action is required. Because of its combination 
of an irritant stimulating effect with an astringent 
influence, lotions of it, of generally about 6 gr. to the 
fluid ounce of water, are of much benefit when ap- 
plied as a paint to indolent ulcers, to bedsores, to the 
affected parts in chronic pharyngitis or laryngitis, 
or as an injection in gleet or inflammation of the 
os uteri. A urethral bougie should contain gr. 
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(16 milligrms.). Weaker solutions (2 gr., 12 centi- 
grms., to 1 fl. oz., 80 mils) are employed for 
granular lids and various forms of ophthalmia. 
Solutions of the nitrate -will sometimes reheve pru- 
ritus, and may be applied to the red skin of a 
threatening bedsore ; very strong solutions have been 
recommended as a local application in erysipelas. 
Tinea tarsi is often treated by the apphcation of 
solid silver nitrate, and ulcers of the mouth and 
other parts may be touched with it. It is an excel- 
lent hffimostatic for leech-bites. It is also applied 
to smallpox vesicles to prevent pitting, to boils, and 
to the uterus in chronic cervical catarrh. Protargol, 
a protein compound containing 8 per cent, of silver, 
easily soluble in water, is used as an injection for 
gonorrhoea. The usual strength is 1 per cent. Largin 
(Protalbin silver) is a similar compound. Collargol 
(Colloid silver) being opaque to X-rays has in 20 per 
cent, solution been injected into the ureter and renal 
pelvis for diagnostic purposes. 

Internal. — Silver salts are not much used inter- 
nally, and their continuous employment is objec- 
tionable on account of the argyria produced. They 
were formerly often given in nervous diseases, but 
there is no evidence that they did any good. Although 
it is said that the compound of silver formed in 
the stomach is non-astringent, nitrate of silver will 
certainly check severe diarrhoea, especially that of 
children. Sixty grains of nitrate of silver dissolved in 
three pints of tepid water, and injected high up the 
rectum, have been used with great benefit in dysentery. 

ZIJVCUM. 

Zino. Symbol, Zn. Atomic weight, 65‘37. (Not official.) 

I. Zinci Cltloridiun. — Zinc Chloride. ZnCL. 

SotTBOE. — Zinc chloride is prepared by the interaction of 
hydrochloric acid and zinc. 
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CnARACTERS Colourlcss opaque rods or tablets, very 

deliquescent and caustic. Solubility . — Freely soluble in 
alcohol, ether, and water if a trace of acid is present. 

IsiPtmiTiEs. — Iron, calcium, and sulphates. 

Preparation. 

Liquor Zinci Chloridi.— Granulated zinc, 40 ; 
hydrochloric acid, 110 ; water, 100. 

Action of Zino Chloride. 

External. — It is very caustic, penetrating deeply, 
and limited in its effect to the seat of application. 
It is strongly antiseptic, and a solution of it of 
sp. gr. 2-0, known as Sir Wm. Burnett’s fluid, is 
used as a domestic antiseptic. 

Internal, see Toxicology. 

Therapeutics of Zinc Chloride. 

External. — It is used as a powerful caustic, and 
is often made into sticks with plaster of Paris to 
destroy warts, naivi, condylomata, lupoid patches, 
&c. For the same purposes it may be made into a 
paste with equal parts of starch or flour. Either the 
liquor, or Burnett’s fluid, may be employed to wash 
out bed-pans, closets, &c., but chloride of zinc is not 
so commonly used as other antiseptics. It is not 
given internally. 

Tosicoloqt. 

Chloride of zino is a corrosive irritant poison, causing a 
sensation of burning in the mouth and throat, abdominal pain, 
vomiting — the vomit containing blood, mucus, and shreds of 
mucous membrane — violent purging, and collapse. Post 
mortem. — The appearances are those produced by an acute 
irritant. 

Treatment. — Wash out the stomach, or give emetics (see 
p. 145), and then demulcents (see also p. 145). 

2. Ziiici Sitlplias. — Zino Sulphate. ZnSO,,7H;0. 

SouBOE. — Made by the interaction of zino and sulphuric 

acid. 

Chabactees. — Minute colourless prisms, very like sul- 
phate of magnesium, but having a metallic taste. Sohibi- 
lity.— 10 in 7 of water. 
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IiiPUEiTiES. — Lead, iron, copper, arsenic. 

IncompatibiiEs Alkalies and their carbonates, lime 

^vater, lead acetate, silver nitrate, astringent vegetable in- 
fusions or decoctions, and milk. 

Dose, 1 to 3 gr. — 6 to 20 centigrms. (tonic) ; 10 to 
30 gr. — 6 to 20 decigrms. (emetic). 

Preparation. 

Unguentum Zinci Oleatis. — Dissolve zinc 
sulphate, 30 grms., in distilled water, 60 millilitres ; 
also dissolve 90 grms. of hard soap in shavings in 
600 millilitres distilled water. Mix the two solutions. 
Collect the zinc oleate ; dry it and add an equal weight 
of white soft paraffin. 

3. Zinci Carbonas. — Zinc Carbonate, Zinc 
Hydroxycarbonate. 

SouECE. — Boil together solutions of zinc sulphate and 
sodium carbonate. Dry the precipitated zinc salt. 

Chaeactees. — A white tasteless powder, insoluble in 
water. Similar in constitution to magnesium carbonate. 
Impoeities. — Sulphates, chlorides, copper. 

Earely used except to make the oxide and the acetate. 

4. Ziiici Oxidum.— Zinc Oxide. ZnO. 

SouECE.— Prepared from metallic zinc by combustion in 

air. 

Chaeactees. — A soft, nearly white, tasteless powder, 
insoluble in water. 

Impueities. — The carbonate and its impurities. 

Dose, 3 to 10 gr. — 2 to 6 decigrins. 

Preparation. 

■Un.guen.tum Zinci. — Zinc oxide, 15 ; benzoated 
lard, 85. In India benzoated suet should be used 
instead of benzoated lard. 

5. Ziuci Oleostearas.— Zinc Oleostearate. — Hard 
soap, 2 •, curd soap, 1 ; zinc sulphate, 1 •, water a sufficiency. 
Made by mixing a solution of the soaps with one of the 
sulphate of zinc. 

Chaeactees. — A white amorphous powder, insoluble in 
water and alcohol. 
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6. Zinci Acctas. — Zinc Acetate. Zn(CjH 50 j);, 2 Hj 0 . 

SouncK Dissolve the zinc carbonate in acetic acid and 

water, and boil. Zinc acetate crystallizes out. 

CnAiucTcns.— Thin, translucent, colourless, crystalline 
plates, with a pearly lustre and a sharp taste. Solubiliiy . — 
10 in 25 of water. 

Ijipuiutks. — Those of the carbonate. 

LicoMPATiDLES. — The same as of the sulphate. 

Dose, 1 to 2 gx.— 6 to 12 centigrms. 

■y. Zinci Valci’iivnas, see Ynlerianfc Ehizoma. 

Action of Zino Sulphate, Carbonate, Oxide, 
Oleostearate, and Acetate. 

External. — These salts, when applied to the 
broken skin or an ulcerated surface, are all astrin- 
gents, acting by precipitating the albumen in the 
discharge and also that in the tissues. Thus they 
resemble lead and silver salts, hut as a whole they 
are less powerfully astringent. The most active of 
them are the sulphate and acetate, whilst the car- 
bonate and oxide are very weak. All these zinc salts 
are mild hremostatics. 

Internal . — Alimentary canal . — They all have an 
astringent effect on the gastric and intestinal mucous 
membranes. The sulphate, and to a less degree the 
carbonate, in doses of about 20 grains (12 decigrms.) 
are prompt emetics. They act directly on the 
stomach, and have the advantage of producing very 
little depression. 

Remote effects . — Very little is known about the 
remote action of zinc salts, nor do we Imow how 
they act on the blood. It has been stated that they 
are depressant to the nervous system as a whole, and 
that they act as remote astringents, and will there- 
fore arrest hajmorrhage from the uterus, kidneys, &c. ; 
but this statement is probably incorrect. The pro- 
longed administration of zinc salts causes symptoms 
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like those of lead poisoning. Probably the symptoms 
of wbicb those ■who -work with zinc sometimes com- 
plain are due to arsenic and other metals -which 
contaminate compounds of zinc. 

Theeapetjtios of Zinc Sulfhate, Carbonate, 
Oxide, Oleosteabate, and Acetate. 

External. — A solution of the sulphate, generally 
about 2 gr. (12 centigrms.) to 1 fl. oz. (3^0 mils), 
usually coloured red -with compound tincture of 
lavender, and then called Lotio Rubra, is very often 
applied for its astringent effect to all sorts of raw 
surfaces and ulcers, and as an injection in gonorrhoea, 
leucorrhoea, vulvitis, or otitis. Plain solutions of 
this strength may be applied to the eye for con- 
junctivitis. A urethral bougie should contain a grain ; 
sometimes a grain of the alcoholic extract of bella- 
donna is added. A 1 per cent, solution of zinc sulphate 
in normal saline forms a good spray for disinfecting 
the nasal cavities of carriers of the meningococcus. 
The oleostearate is an excellent application to sores 
and ulcers when a less astringent preparation is 
required ; and the oxide and carbonate, either 
dusted on the parts or used as an ointment, are 
in constant use for cases in which only a mild 
astringent effect is desirable. An ointment, often 
known as Unguentum Metallorum, consists of 
equal parts of ointments of zinc oxide, lead ace- 
tate, and dilute mercuric nitrate. This is a very 
good application for many varieties of eczema, sores, 
and ulcers. Equal parts of zinc oleostearate, mercuric 
oleate, and diachylon ointment (p. 173) form an 
ointment which has the great advantage of being 
transparent, and therefore the progress of the disease 
can he observed "without washing off the ointment. 
Calamine (impure zinc carbonate) is an excellent 
slight astringent for skin diseases. An ointment (1 to 5 
of benzoated lard) and a lotion (prepared calamine, 
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15 gr. (1 grm.) ; zinc oxide, 16 gr. (1 gnn.) ; lime 
■water, 80 nt (5 mils) ; glycerin, 20 ni (12 decimils) ; 
•water, 1 fl. oz. (80 mils)) are good preparations. The 
foUo'wing sometimes succeeds in jn-uritus ; Zinc 
oxide, 150 gr. (10 grms.) ; gelatin, 120 gr. (8 grms.); 
glycerin, 6 fl. dr. (24 mils) ; -water to 6 fl. oz. 
(180 mils). The jelly to be melted "v^'flen used, and 
applied ■with a brush, and then covered -ndth cotton 
•wool. 

Internal. — Alimcntai'y canal . — On account of 
their disagreeable taste, solutions of zinc salts are 
not used as astringents to the mouth. Applied by 
electrolysis zinc is useful for pyorrhoea. Small doses 
of the oxide or sulphate may be given as astringents 
in diarrhoea. The sulphate is a very good emetic for 
cases of poisoning, for it acts promptly -without 
causing much nausea and hardly any depression. 
It is occasionally given as an emetic to children 
suffering from laryngitis or bronchitis. 

Bemote effects , — Because it -was believed to be 
a depressant to the nervous system, zinc sulphate 
■was formerly given in hysteria, epilepsy, -whooping- 
cough, and chorea in doses of 1 to 8 grains (6 to 
20 centigrms.) thrice a day. It is usually said to be 
a tonic, but there is no trust-worthy e-vidence for this 
statement. The oxide given internally ■\;\ull occasion- 
ally check the night-s-weats of phthisis. 

CUPKUITI. 

Copper. Symbol, Cu. Atomic -weight, 63-57. (Not oflicial.) 

Cupri Siilplms.-Coppei- Sulphate. CuS 04 , 5 H: 0 . 
S2/7tcMi2/ms.— Blue vitriol ; Bluestone ; Cupric sulphate. 

SouKCB. — Obtained by the interaction of ■water, cupric 
oxide or copper, and sulphuric acid. 

Chakaotbrs. — D eep blue crystals in triclinio prisms. Taste, 
styptic. Solubility. — 1 in 3-5 of water. Solution strongly acid. 

liiPURiTv. — Iron. 
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IncompatibIiEB. — Alkalies and tbeir carbonates, limcwater, 
mineral salts (except sulphates), iodides, and most vegetable 
astringents. 

Dose,} to 2 gr.— 16 to 120milli^'ms, (astringent) ; 

5 to 10 ^.—3 to 6 decigTHis. (emetic). 

Action. 

Eztemal. — ^In the solid form copper sulphate is, 
when applied to raw surfaces, a powerful caustic. In 
dilute solutions it is astringent, acting like zinc 
sulphate, but more powerfully. Copper salts are 
strongly antiseptic. 

Internal . — Alimentary canal . — Here also, if very 
concentrated or given in large doses, copper sulphate 
is an acute caustic irritant, hut poisoning by it 
is very rare. In medicinal doses it is strongly 
astringent. Five to ten grains of the sulphate form 
a powerful emetic, acting directly on the stomach. 
As it is more irritating than zinc sulphate, it acts 
more readily, but it has the disadvantage that, if it 
fails to act, the stomach must be promptly emptied 
by some other means, for if not the copper sulphate 
will cause inflammation of it. 

Bemote effects . — Copper salts are slowly absorbed, 
and copper is chiefly re-excreted by the liver in the 
bile. 


Thebapbutics. 

External. — The sulphate is apphed as a caustic 
to reduce exuberant granulations, and is used for 
tinea tarsi, being rubbed on the edges of the lids ; 
as it is milder than nitrate of silver, it causes less 
pain. The “ lapis divinus,” which is often used for 
this last purpose, consists of copper sulphate 8 oz. 
(100 grms.), potassium nitrate 3 oz, (100 grms.), 
alum 3 oz, (100 grms.), camphor 60 gr. (4 grms.). 
The first three are fused together. The camphor is 
added, and the mass is cast into cylindrical moulds. 
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Lotions of copper sulphate, usually about 2 gr. 
(12 centigrms.) to 1 fl. oz. (80 mils), may be applied 
as astringents for just the same purposes as lotions of 
zinc sulphate ; but it must be remembered that they 
are more powerful. This is the usual strength for 
solutions which are to be dropped into the eye. 
Rather stronger solutions are mild hrcmostatics. 

Copper oleate made, with lanohn, into an oint- 
ment of a strength of 10 to 20 per cent, is an excel- 
lent parasiticide for ringworm. 

Internal. — In small doses copper sulphate is 
valuable for severe diarrhoea ; usually it is given by 
the mouth in the form of a pill, but it may be given 
as a rectal injection. It is a rapid emetic, and may 
be employed in laryngitis and bronchitis in children, 
and in cases of narcotic poisoning, for which it is 
useful on account of its prompt action. It is parti- 
cularly serviceable in phosphorus poisoning, for if it 
is used copper is deposited on the phosphorus, ren- 
dering it inert. It is usual to give three or four 
grains of the sulphate in water every few minutes 
till vomiting takes place. After emetic doses of 
copper sulphate there is generally only one act of 
vomiting, l3ut by that the stomach is completely 
emptied. Very Kttle is Imown about the remote 
action of salts of copper, but it was formerly stated 
that the sulphate would cure chlorosis.' 

Toxicoloqt. 

In sufficient doses salts of copper are violent gastro- 
intestinal irritants, but acute poisoning is very rare. 

Copper may be taken in very small quantities for a long 
time without producing any ill-effects, for many persons 
habitually consume, without harm, preserved vegetables, the 
green colour of which is due to preparation with copper. 

It has been thought that coppersmiths are particularly 
liable to phthisis, but they are not more prone to it than the 
followers of other dusty trades. Workers in brass may suffer 
from antemia, a green line on and at the bases of the teeth, 
wasting, weakness, dyspepsia, tremors, headache, vague pains, 
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pharyngeal and laryngeal catarrh with occasional hmmoptysis 
and aphonia, and profuse secretion of sweat which may be 
green. These symptoms are thought to he due to the copper 
contained in brass. Sometimes colic is due to the contamina- 
tion of copper and brass by lead. 

BISWUTfltlM. 

Bismuth. Symbol, Bi. Atomic weight, 208'0. (Not official.) 

1. JBismiitlii Cai'1>onas. — Bismuth O-Kycarbonate. 
2 (Bij 02 C 03 ),H 20 . Synonym. — Bismuth subcarhonate. 

SonncE. — It may be prepared by the interaction of bis- 
muth nitrate and ammonium carbonate. 

Chaeactebs. — A heavy white powder, insoluble in water. 

Impurities As of the subnitrate. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

Preparation. 

TrocMsous Bismuthi Compositus Bismuth 

oxyearbonate, 0‘15 grm. ; heavy magnesium carbonate, 
015 grm. ; precipitated calcium carbonate. 0‘3 grm. ; 
and a rose basis. 

2. Bismuthi Suhiiiti’as.— Bismuth Oxynitrate 
Bi0N03,H30. 

Source. — Prepared by the interaction of bismuth nitrate 
and water. 

Characters. — ^A heavy white powder in minute crystalline 
scales. Insoluble in water, but soluble in dilute nitric acid. 

Incompatibles. — With water it always yields a little free 
acid, and hence leads to the liberation of carbonic acid gas from 
bicarbonate of sodium, or if prescribed with potassium iodide 
leads to the liberation of iodine. Bismuth salts form tannate of 
bismuth when prescribed with substances containing tannin. 
Impurities — Lead, arsenic, tellurium, chlorides, nitrates. 
Dose, 5 to 20 gr. — 3 to 12 decigrms. 

Preparation. 

Liquor Bismuthi et Ammonii Citratis. 
Synonym. — ^Liquor Bismuthi. 

Dose, J to 1 fl. dr.— 2 to 4 mils. 

3. Bismntlii Sulicylas. — ^Bismuth Salicylate or 
Bismuth OxysaUoylate. BiOCjHjO,. 

Source. — May be prepared by the interaction of bismuth 
nitrate and sodium salicylate. 
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CnAiucTERs AND Tests. — A whito or nearly white heavy 
amorphous powder insoluble in water, alcohol, and glycerin. 
It gives the reactions tor bismuth and a violet colour with 
ferric chloride. 

Dose, 5 to 20 jjr. — 3 to 12 dccigrms. 

Action. 

External. — Salts of bismuth have no action on 
the unbrohen slrin. Dusted on a raw surface they 
form a protecting coat, are feebly germicidal, and 
are very mildly astringent. 

Internal. — If large doses of salts of bismuth are 
injected under the slm of animals, or if large doses 
of soluble salts are given to them by the mouth, 
they produce effects as severe as those due to anti- 
mony. The chief are gastro-intestinal irritation and 
fatty degeneration, and it is stated that some very 
susceptible persons may be poisoned by large doses 
by the mouth of insoluble salts ; but, as a rule, any 
symptoms of gastro-intestinal irritation caused by the 
insoluble salts of bismuth are due to the arsenic vith 
which bismuth salts, especially the subnitrate, may be 
contaminated. When pure, it is probable that these 
salts, like any bland heavy powder, act chiefly as pro- 
tectives to the gastro-intestinal mucous membrane. 
They have an astringent action, diminishing secretion, 
and are gastro-intestinal antiseptics. The subnitrate is 
beheved to be the most powerful in the last direction 
because in contact with water it tends to split up 
into bismuth oxide and nitric acid, and in the 
intestine bismuth sulphide is formed, and nitrous 
vapours, which are antiseptic, are liberated, but it 
may be that it acts as an oxygen carrier like arsenic, 
for the oxide certainly appears to act in this way. 
Bismuth is very slowly absorbed and excreted chiefly 
in the urine, and it may be found in the liver, kid- 
neys, spleen, and nervous system. Nothing certain 
is known of any remote effects. Bismuth leaves 
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the rectum as the sulphide, and colours the feces 
black. It may cause a purplish line on the gums. 
The breath of persons talcing salts of bismuth occa- 
sionally has an odour like onions, due to contamin- 
ation of the bismuth with traces of tellurium. 

Theeapeutics. 

External. — Salts of bismuth may be dusted on 
sores as protectives and mild astringents ; for this 
purpose the oxychloride, much used as a cosmetic 
(blanc de perle), is the best. The following is a good 
bismuth ointment; — Bismuth oxide 1 part, and oleic 
acid 8 parts, sthred in with 3 parts of white wax 
liquefied by heat, with 9 parts of soft paraffin. The 
subnitrate is sometimes snuffed up the nose during 
a cold, and suspended in mucilage it may be used as 
an inj ection for gonorrhoea or leucorrhoea. Dermatol, 
which is bismuth subgallate, has been employed as 
an ointment and dusting powder. Wounds have 
been dressed with bismuth preparations, occasionally 
poisoning symptoms, just described as following 
subcutaneous injection, have ensued. 

Internal. — The subnitrate and the carbonate 
are chiefiy employed, and they seem to be more effi- 
cient than the soluble preparations. They must be 
suspended, preferably by means of compound traga- 
canth powder (not acacia, for with this a compact 
mass is formed at the bottom of the bottle) ; given 
thus they are more efficacious than as a lozenge. 
It is not Imown how the effect is produced, but 
either of these salts is remarkably efficient in re- 
moving gastric pain, whether due to ulcer or to 
gastritis, or even when no cause can be detected. 
The usual dose is 10 or 20 gr. (6 to 12 decigrms.). 
Both these drugs will often stop vomiting due to 
gastritis, gastric ulcer, chloroform, pregnancy, _ or 
indeed any other cause. For their astringent action 
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they are given in diarrhoea, doses of GO gr. (4 gnns.) 
being administered without any ill effect, and some 
believe that part of the benefit is due to the anti- 
septic action of bismuth salts. They appear some- 
times to check the severe diarrhoea of tuberculous 
ulceration of tbe bowel. Their efficacy as gastric 
anodynes and as gastric astringents is much increased 
by combination with a little morphine, and if given 
as gastric sedatives the addition of sodium bicar- 
bonate as well as the morphine is an advantage. 
In such a prescription the bismuth carbonate is 
preferable to the subnitrate, for the latter may acf 
on the sodium carbonate and lead to the production 
of sufficient carbonic acid to drive the cork out of 
the bottle. Many think the insoluble oxychloride 
(dose, 5 to 20 gr,, 3 to 12 decigrms.) a more useful 
preparation than the subnitrate or the carbonate. 

The saiicyfate has been largely used in various 
gastric affections. It is supposed to combine the 
virtues of bismuth salts with the antiseptic actions 
of salicylic acid. It easily sphts up, and is therefore 
best given in cachets, but the following is a useful 
prescription for summer diarrhoea and cholera ; — 
Salicylate ofbismuth, 6 gr. (8 decigrms.); compound 
powder of cinnamon, 7h gr. (6 decigrms.); com- 
pound tincture of chloroform (B. P. 1885), 20 m 
(12 decimils); aromatic spirit of ammonia, 20 tti (12 
decimils) ; essence of peppermint, 10 in, (6 decimils); 
chalk mixture to 1 fl. oz. (30 mils). To be taken 
every three or four hours. 

AJjUlTllIVIlJItl. 

Symbol, Al. Atomic weight, 27’1. (Not official.) 

1. Alumen Piu'ificatum. — Purified alum. A 
sulphate of aluminium and potassium (potassium alum), 
AI,{S0 j)3,K,S04,24Hj 0, or a sulphate of aluminium and 
ammonium (ammonium alum), Al„(S 0 d 3 ,(NHj)„S 04 , 24 H., 0 . 
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SocBCE— Made by the combination of aluminium sul- 
phate with potassium sulphate or with ammonium sulphate. 

Chabactebs. — A cid, transparent, colourless crystalline 
masses, with a sweetish astringent taste. Solubility. ~1 in 
10 of cold water ; 1 in 4 of glycerin. 

IncombatibIiES. — ^A lkalies, lime, salts of lead, mercury, 
and iron, tartrates, and tannic acid. 

Impubities. — ^I ron sulphate and silicates. 

Dose, 5 to 10 gr.— 3 to 6 decigrms. 

Preparation. 

Glyceriutim Alnminis. — Purified alum, 20 ; 
distilled water, 7‘5 ; glycerin to produce 120‘0. 

2. Alumen Exsiccatiun.— Exsiccated alum. 

SouBOE.— -Heat potassium alum till no more aqueous 

vapour is given oS. It contains 45 per cent, less water than 
alum. 

Chabactebs.— A white powder or spongy masses. Soltc- 
bility. — Slowly but completely soluble in water, 

3. Kaolinum.— Kaolin. 

A native aluminium silicate powdered and freed from 
gritty particles. 

Chabactee. — A soft white powder. Solubility. — Neither 
in water nor dilute acids. 

It is contained in Pilula Phosphori. 

Action op Alum. 

_ External. — ^It has no action on the unbroken 
skin, hut coagulates the albumen of the discharges 
from ulcers, sores, &c., and thus forms a protecting 
covering to the parts, and acts as an efficient 
astringent. The albumen in the tissues themselves 
is coagulated also. This coagulated albumen ■will 
compress and occlude the vessels, and thus alum is 
hamostatic. Dried alum absorbs water, and there- 
fore its solid form is mildly caustic. 

Internal. — Alimentary tract. — Alum is an ex- 
cellent astringent for the mouth, stomach, and mtes- 
tines, and will cause constipation. In large doses it 
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is emetic, acting directly on the stomach, and in 
larger still, irritant and purgative. Most, if not all, 
is passed by the fa5ces ; probably, in medicinal doses, 
it has no remote effects on the tissues. 

NciDQ'iis system . — Given to animals in large 
dose it produces paresis, loss of sensation, forced 
movements, drowsiness, and death from respiratory 
paralysis. 

Therapeutics op Alum akd Kaolin. 

External. — Alum is occasionally used as a caustic 
to destroy weak exuberant granulations. Kaolin is 
a good dusting powder. Fuller’s earth, also a native 
aluminium silicate, is used as a dusting powder. Be- 
cause of its astringency alum has many uses; it may, 
for example, be applied to weeping eczematous sur- 
faces, and as an injection or soaked on lint for vulvitis 
of children. Solutions of it have been used for leucor- 
rhoea and gleet. Ten grains to the fluid ounce of water 
is a common strength for most purposes. Five grains 
to the fluid ounce make a good eye wash or a gargle. 
Strong solutions or powdered alum applied locally 
stop bleeding, if it is not severe, such as occurs 
from piles, leech-bites, slight cuts, the gums, and 
the nose. Alumnasol, or alumnol, an aluminium salt 
of naphthol-sulphonic acid, is very soluble. It forms 
an excellent lotion or ointment for raw surfaces. 

Kaolin resists most chemical reagents, and there- 
fore it is used as a basis for making pills of such 
bodies as phosphorus, silver nitrate, or potassium 
permanganate, for with them chemical reaction 
would occur if an ordinary basis were used. 

Internal . — Alimentany canal. — As a mouth 
wash or gargle (5-10 gr. to 1 fl. oz., 3-6 deci- 
grms. to 80 mils) alum is very valuable in ulcera- 
tive stomatitis, in aphthous conditions of the 
mouth, and in slight pharyngitis or tonsillitis, or 
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Glycerinum Al-ominis may be painted on witli a 
camel’s-bair brush. If the nose be irrigated with a 
solution of alum it may remedy a chronic ozsena. 
Other astringents are preferable for bleeding from 
the stomach and for diarrhoea, but a teaspoonful of 
alum dissolved in simple syrup and given every 
quarter of an hour till vomiting is produced is an 
excellent emetic for children, and may be used to 
produce vomiting in laryngitis and bronchitis, as it 
is non-depressant. Milk curdled by alum, may be 
given in the diarrhoea of typhoid fever. In lead 
colic alum may open the bowels, probably because, 
being a sulphate, it precipitates any lead salts as 
insoluble sulphates. A suspension of equal parts of 
koalin and water is given in half-pint doses half 
hourly for twelve hours for cholera with success. It 
acta by absorption of toxins. 


GROUP V. 

Irou and Manganese. 

Some authorities consider that the action of these drugs 
is somewhat similar. 

llfiON. 

Ferrum. Symbol, Fe. Atomic weight, 55’84. (Official.) 

1. IPci’l’Um. — Annealed iron wire, diameter 0‘1 milli- 
metre (No. 35 wire gauge), or wrought-iron nails, free from 
oxide. 

Metallic iron is pharmacopoeial in two forms, viz. this 
and reduced iron. 

Preparation. 

Vinnm Perri.^ Synonym . — Steel wine. Iron 
wire, 1 ; sherry, 20/ 

Dose, 1 to dr. — 4 to 16 mils. 

2. FciTHin Redactiun. — Reduced Iron. A fine 
powder containing not less than SO per cent, of metallic iron 
with a variable amount of iron oxide. 
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Sooner. — Ferric hydroxide is heated in n gun-ban’el, and 
reduced by having liydrogcn passed over it. , 

CnAnACTr.n.s. — A groyhsh-black powder, strongly attracted 
by the magnet. 

iMPuniTY. — Sulphur. 

Dose, 1 to 5 gr. — 6 to 30 centigrms. 

Preparation. 

Trochisctis Ferri Rodacti. Strength.— 0'05 
grm. or 1 gr. of reduced iron in each with a simple 
basis. 

Tilt following (viz. the sulphate, the saccharatod carbon- , 
ate, the saccharated phosphate, and the iodide) arc ferrons j 
sails: that is to say, salts of the lower oxide of iron,FeO. i 
The iodide is not itself official, but a preparation containing it is. 

3. Ferri Sulphas.— Ferrous Sulphate. FeS 04 , 7 H; 0 . 

Sonnen. — Iron wire is dissolved by boiling in sulphuric 

acid and water. The sulphate is crystallized out. 

CiiAnAcinns.— Tale green, obTique rhombic prisms, with a 
styptic taste. Sohibilitp. — 1 in 1-J- of water. 

iMPonmns. — Per-salts of iron, copper. 

Dose, 1 to 5 gT. — 6 to 30 centigrms. 

Preparation. 

Mistura Ferri Composita. — 

“ Griffith’s mixture.” Ferrous sulphate, 6 ; potassium 
carbonate, 8 ; m}Trrh, 15 ; glucose, 15 ; gUm acacia, 
15 ; spirit of nutmeg, 10 ; rose water, to lOOO. It is a 
dark green mixture containing the iron carbonate, for 
the iron sulphate and the potassium carbonate act on 
each other. 

Dose, -J- to 1 fl. oz. — 15 to 30 mils. 

4. Ferri Snlphns Fx^iccatus. — Exsiccated 
Ferrous Sulphate. Contains not less than 77 per cent, of 
pure anhydrous ferrous sulphate FeSO^. 

Source. — Ferrous sulphate is deprived of part of its 
water of crystallization. , 

Characters. — A dirty white powder which easily absorbs 
water, and therefore pills made of it may spoil. 2-i- gr. = 4 gr. 
of the sulphate. 

Dose, § to 3 gr. — 3 to 20 oentigrms. 
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Prejoaratims. 

1. Pilula Perri. Synonym. — Blaud’s pill. 
Exsiccated ferrous sulphate, 33 ; exsiccated sodium 
carbonate, 21 ; gum acacia, 8 ; tragacanth, 2 ; glucose, 

' 31 ; water, a sufficiency. This pill contains 22-5 per 
cent, of ferrous carbonate, the same change taking 
place as in Mistura Ferri Composita. 

Dose, 5 to 15 gr. — 3 to 10 deoigrms. 

2. Pilula Aloes et Ferri, see Aloes. 

5. Ferri Carbonas Saccliaratiis. — Ferrous 
carbonate, more or less oxidized and mixed with glucose. 
Contains not less than 50 per cent, of ferrous salts calculated 
as ferrous carbonate, FeCOa. 

Chabacteiis. — G reenish-brown powder of a sweetish taste. 
It is a very unstable compound, being easily oxidized. The 
sugar in both this preparation and in Bland’s pill forms a 
coating, and prevents further oxidization. The saccharated 
carbonate of iron should not be given in a mixture, for 
the sugar is dissolved out, and then the compound can 
decompose. 

Impumties. — A mmonium sulphate, excess of iron oxide. 

Dose, 10 to 30 gr. — 6 to 20 decigrms. — in a cachet 
or as a lozenge. 

6. Ferri Pliosplias Sacebaratus— Saccha- 
rated Iron Phosphate. It contains not less than 60 per 
cent, of ferrous salts, mixed with glucose and calculated as 
ferrous phosphate, Fe3(POj2,8HjO. 

CuARACTEBS. — A slate-blue amorphous powder, partly 
soluble in water. Taste sweetish. 

Impdritv. — A rsenic. 

Dose, 5 to 10 gr. — 3 to 6 decigrms. 

Preparation. 

1. Syrupus Perri Pliosphatis. — Dissolve iron 
wire, 8’G ; in concentratedphospboric acid, 62-5 ; syrup, 
700 ; distilled water to 1000. Strength. — 10 millilitres 
contain 0‘18 grm. of anhydrous ferrous phosphate, 1 gr. 
in each fluid drachm. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

2, Syrupus Perri Phospliatis cum Quiniua 
et Strychnina. Si/nmzj/jas.— Eastcn’sSyrup.Syrupus 
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Trium Phospliatum. Iron wire, 8'G; concentrated 
phosphoric acid, C2-o ; powdered strj-clminc, 0'57 ; 
quinine sulphate, 1‘1‘8 ; syrup, 700 ; water to make 
1000. Stmigth . — 10 millilitres contain 0'18 grm. 
anhydrous ferrous phosphate, 0'148 grm. of quinine 
sulphate, and 0-0057 grm. of strj-chnine; 1 fl. dr. con- 
tains 1 gr. anhydrous fen-ous phosphate, ^ gr. quinine 
sulphate, and gi*. strychnine. 

Dose, -5 to'l fl. dx. — 2 to 4 mils. 


■y. Syrnims Fevri Moduli. —Make a hot solution 
of iron wire and iodine in water and add to it glucose and 
syrup. It is colourless. Strength.— 10 millilitres contain 
0-7 grm. of ferrous iodide ; 1 11. dr. contains 3-75 grs. This 
preparation is appioximatcly two-thirds the strength of that 
of B.P. 1808. 

It is very liable to change, forming the oxyiodide of iron 
and free iodine, which makes it yellow. This alteration cannot 
be prevented, but it may be retarded by adding some more 
glucose. Because the Syrupus Feiri lodidi is so liable to 
change, a patient should not buy more than 8 or i fl. oz. at a 
lime. The iodide may bo given ns a pill in the same way ns 
recommended for HydrargjTi lodidum Viride (sec p. 213). 
lYhen the syrup has turned yellow, it may be made colourless 
by exposing it to direct sunlight, for then the iodine becomes 
hydriodic acid. 

Bose, -o to 1 fl. dr.— 2 to 4 mils. 

The two folloxuing (viz. the perchloride and the per- 
sulphate) arc /m-fc salts', they are compounds of the higher 
oxide of iron, Fe_,Oj. 


8. Liquor Ferri l*ercUIori*li Fortis.— Strong 
solution of Ferric Chloride. 

Source. — Boil iron in hydrochloric acid and water. 
Nitric acid is then added, and thus the ferrous is converted 
into ferric chloride. Strength . — 20 per cent, of iron. 

Char.^ctebs. — An orange-brown liquid, usually contain- 
ing some free hydrochloric acid. 

Impurities. — Ferrous salts. 

Preparations. 

1, Iiiqnor Ferri Percliloridi. — The strong 
solution, 25 ; water, to 100. 

Dose, 5 to 15 m. — 3 to 10 decimils. 
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2. Tinotura Perri PercUoridi. — The strong 
solution, 25 ; alcohol (90 per cent.), 25 ; water, to pro- 
duce 100. It will be noticed that the Liquor and 
the Tincture are the same strength. When exposed 
to light they become paler, because some of the iron 
is reduced to the ferrous state. Glycerin, which is 
frequently prescribed with perchloride of iron to cover 
the rough taste, slowly does the same, but this change 
does not appear to influence the therapeutic efficacy 
of perchloride of iron. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

9. f.iiqitor Ferri Fersiilpltatis. — Solution of 
Ferric Sulphate. Fe„,3SO,. 

Source. — A hot solution of ferrous sulphate in sulphuric 
acid and water is boiled with nitric acid and water. 

Characters. — A dark red very astringent solution, mis- 
cible with water. 

The following are scale preparaticnis of iron, so called 
because they are dried to form scales. They are not well- 
defined chemical compounds. The base of all is ferric hydrate. 
There are three — the tartaratediron, the amfuonio-citrate, and 
the citrate of iron and quinine. 

10. Ferri ct Potassii Tartras. — Tartarated 
Iron. (Ferrum Tartaratum B. P. 1898.) 

Characters. — Garnet-coloured scales, slightly sweetish 
and astringent. Solubility. — 1 in 4 of water ; feebly in spirit. 

Impurities. — Ammonia and ferrous salts. 

Dose, 5 to 10 gfr.— 3 to 6 decigrms. 

11. Fci’i’i et Aiimioiiii Citras. — Iron and Am- 
monium Citrate. 

Characters. — ^Eed scales like the tartarated iron, but not 
so deep in colour. Solubility. — 10 in 5 of water ; almost 
insoluble in spirit. 

Impurities. — Tartrates and alkaline salts. 

Dose, 5 to 10 gx. — 3 to 6 decigrms. 

Preparation. 

Vinum Perri Citratis. — Iron and ammonium 
citrate, 18 gr. ; orange wine, 1000. 

Dose, 1 to 4 fi. dr. — 4 to 16 mils. 
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12. Fcrri ct <luininai Citras.— Iron nnd Quinine 
Citrate. 

CnAHACTnuR. — Greenish-yellow scales oi a bitter taste. 
Solnbility . — 2 in 1 o( water. 

IiirnniTiES. — ^Alkaline salts and other alkaloids^instcad of 
quinine. 

Dose, 5 to 10 gr 3 to 6 decigrms. 

iNcosirAimnns or Inon Saetb in GenehaIj. — All sub- 
stances containing tannic or gallic acid form an intense black 
with per-salts of iron. Preparations of iron are therefore in- 
compatible with all vegetable astringent solutions, and the 
only infusions with which they can be prescribed are infusion 
of quassia nnd infusion of calumba. It is a common mistake 
to forget that because of its tannin, the tincture as well ns the 
infusion of digitalis makes an inky mixture with iron prepara- 
tions. Such a mixture may be clarified with a little dilute 
phosphoric acid, but after n few days a slight precipitate of 
phosphate of iron falls. Per-salts of iron render mucilage of 
acacia gelatinous. 

Alkalies and their carbonates, lime water, carbonate of 
calcium, magnesia and its carbonate give green precipitates 
with ferrous, and brown with ferric salts. The scale prepara- 
tions of iron, however, aronotprccipitatcdby alkaline solutions. 


Actiok of Iron and its Salts. 

External. — Solutions of iron salts are antiseptic. 
They have no action on the unbrohen skin, hut "when 
applied locally to the abraded skin, sores, ulcers, and 
mucous membranes, either in solution or when dis- 
solved by the secretions, the ferric salts are powerful 
astringents, because they coagulate albuminous 
fluids, both those discharged from the surface and 
i also those in the tissue itself. There is no direct 
effect on the walls of the vessels, but the contraction 
of the coagulated albumen compresses them and 
diminishes their calibre. Partly for this reason, but 
still more because these salts of iron quickl}' cause 
the coagulation of blood, and the clot thus formed 
plugs the bleeding vessels, they are among the 
best local hsemostatics we possess, and will often 
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arrest very severe hasmorrliage. The perchloride 
and the sulphate are very strongly astringent ; hut 
the scale preparations, steel •wine, reduced iron, 
the carbonate and the phosphate of iron are so 
very feebly astringent that they are never used 
as local applications ; in fact, to naost persons they 
are non-astringent. Oxides of iron have the property 
of converting oxygen into ozone, and are therefore 
disinfectant. 

Internal. — Motith . — Preparations of iron have a 
styptic taste, the teeth and tongue may be blackened 
•when they are taken, o-wing to the formation of the 
sulphide of iron, the sulphur being derived from the 
food and the tartar on the teeth ; hence it is ad^vis- 
able to take iron preparations through a glass tube 
or a quill. The astringent preparations have, when 
locally applied, the same action on the mucous 
membrane of the mouth as on the raw skin. 

Stomach , — Whatever form of iron is given by 
the mouth, it is converted in the stomach into 
ferric chloride, with probably a little ferrous chloride. 
Long experience has shown that ferric chloride is 
to the physician a most valuable preparation of 
iron ; probably this is because it •will not abstract 
hydrochloric acid from the gastric juice as is the case 
•with aU other preparations of iron. It is often stated 
that an albuminate of iron is formed in the stomach ; 
this is incorrect unless more iron is given than can 
unite with the hydrochloric acid, and when albuminate 
of iron is given by the mouth it •will be converted 
into a chloride in the stomach. Although whatever 
form of iron is administered ferric chloride is formed 
in the stomach, the choice of the preparation is a 
matter of great importance ; for if strongly acid salts 
are given, the acid set free after the formation of the 
chloride wiU act as an irritant, and damage the mucous 
membrane ; even the preparations of the perchloride 
may do this, for they -often contain a considerable 
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amount of free acid. These facts explain "n’hy iron 
preparations, especially the acid ones, so often cause 
headache, nausea, loss of appetite, and other sjon- 
ptoms of sevei'e indigestion. \Vo also learn •why ex- 
perience has taught that the sulphate, ■which is so 
often used, should bo given in the form of a pill, for 
this, especially if coated, is not dissolved till the 
intestine is reached, and the acid is harmless in the 
alhaline solutions of that part of the alimentary 
canal. Further, we see why the preparations which 
are either not acid at all or only very slightly acid, 
such as the reduced iron, dialysed iron (B. P. 1885), 
the carbonate, and the scale preparations, do not 
as a rule cause indigestion. The perchlorido of 
iron is very astringent, hence the astringent effect 
on the stomach of iron salts. The non-astringent 
preparations can only be astringent in proportion to 
the amount of ferric chloride formed from them by the 
gastric juice ; but if large quantities of astringent 
preparations are given, the excess which is not de- 
composed by the gastric juice ■will add its asti’in- 
gency to that of the perchloride formed in the stomach. 

Intestines . — On passing into the intestine, the 
contents of which are alkaline from carbonate of 
sodium, the ferric chloride becomes an oxide of iron, 
which remains in solution owing to the presence of 
organic substances ; the subchloride is converted 
into ferrous carbonate, which is also soluble. Lower 
down in the intestine, by the action of the sulphur 
compounds, the nascent hydrogen, and other readily 
oxidized products of decomposition there present, 
these compounds of iron are converted into the 
ferrous sulphide and tannate (the tannic acid being 
derived from the vegetables in the food), and as such 
are eliminated with the ffeces, which are turned black. 
Large amounts of the astringent preparations have 
a constipating effect; this is owing to there being 
an excess of them, so that they are not acted upon 
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in the stomach or intestines, for the oxides and 
carbonates are non-astringent preparations. 

Absorption . — Iron is certamly taken up from the 
alimentary canal, for the growing child gets from its 
food all the iron necessary for its increase in weight, 
but as the total amount of iron in the adult body 
is only about 38 grains (2^ grms.), it is probably 
absorbed very slowly in very minute amounts, and 
as iron in food exists as organic compounds, there 
is no doubt about the absorption of organic iron. 
Whether, however, inorganic iron salts can be 
absorbed has been much discussed. 

The prevailing opinion, founded chiefly on histo- 
logical evidence, now is that they can be taken up 
by the intestinal epithelium and passed into the 
leucocytes of the blood in minute particles. This 
iron is flrst deposited in' the spleen, but later on is 
conveyed to the liver, where it is built up into com- 
plex bodies — one of which is called ferratin — which 
are the precursors of hfemoglobin ; where in the body 
this is finally made is not known, but the red marrow 
utilizes it to make red blood-corpuscles. Any excess 
of iron in the liver, after resting there some time, is 
taken away by the blood and excreted into the 
intestine. 

The opinion formerly held was that inorganic 
iron salts are not absorbed. The chief reason for 
this view was that the giving of such salts by the 
mouth does not lead to more iron in the urine ; but 
we now know that this is because in such a case 
the excess of iron taken up is excreted into the 
intestine as an organic compound, and as it has 
been shoum that under all circumstances the bile 
contains the merest traces of iron this excretion 
must take place by the intestinal mucous membrane. 
Indeed, the excretion of iron has been shown to take 
place in the large intestine only, whilst its absorption 
takes place in the upper part of the small intestine. 
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Blood . — It is often stated that giving iron causes, 
in healthy subjects, an increased number of red 
blood- corpuscles, but this is very doubtful. Probably 
in health it has little or no effect on the blood. 

Iron salts injected into animals subcutaneously or 
directly into the veins cause gastro-intestinal irrita- 
tion and paralysis from depression of the central 
nervous system. Part of the iron is stored up, but 
much is excreted by the gastro-intestinal mucous 
membrane. The amount in the urine is har^y 
increased. Iron given during hemorrhage main- 
tains the hemoglobin at the same point as before the 
hemorrhage. 

In certain forms of anemia (a condition in 
which either the amount of hemoglobin and 
the number of corpuscles are diminished, or they 
appear to be owing to an excess of the plasma), 
especially chlorosis, the administration of iron 
rapidly improves the blood in all respects. It 
is therefore said to be hematinic ; and as an 
improvement in the quality of the blood leads 
to an improvement in the functions of all the 
organs of the body, iron is also called a tonic. 
Tonics are drugs which indirectly improve the action 
of the several organs of the body ; usually they act 
by improving the quality of the blood or by aiding 
digestion, and thus rendering the digestion and ab- 
sorption of food more easy (see p. 122). If, as already 
stated, inorganic iron is directly taken up by the 
intestinal epithelium and passed to the leucocytes, the 
benefit in anasmia is easy to understand. But we have 
seen that formerly it was believed that inorganic iron 
is not absorbed, and if this be so, it is at first sight 
difficult to understand how it can benefit anremia. 
As the organic iron in food must be absorbed we 
must conclude that it is in some way or other pro- 
tected from decomposition in the ahmentary canal, if 
we believe that the inorganic compounds which would 
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result if it was decomposed are incapable of absorp- 
tion. Bunge’s hypothesis was that in some forms of 
ansemia, especially chlorosis, organic salts of iron taken 
in the food are in some way split up in the intestine so 
as to be incapable of absorption. In those ansemic 
conditions which can be benefited by iron the admini- 
stration of the inorganic salts prevents the decompo- 
sition of the organic salts in the food by fixing the 
excessive amount of decomposing agents, which 
according to Bunge are chiefly alkaline sulphides, and 
forming sulphide of iron. This, he says, is supported 
by the fact that to cure chlorosis rapidly enormous 
doses of iron are often found necessary ; for example, a 
patient will take 5 grains (‘SS grm.) of reduced iron 
three times a day, or 15 grains (1 grm.) a day. 
Now, the whole amount of iron in the blood of 
an ordinary healthy woman is about 38 grains 
(2'5 grms.), for there is only one atom of iron 
in a molecule of hsemoglobin, which contains 
considerably over 2000 atoms. Supposing she had 
lost half her hfemoglobin, if the iron given were 
simply absorbed, one day’s treatment might almost 
restore her to health, but it is well known that 
weeks are often required. But if this view were 
correct we should expect that bismuth, manganese, or 
arsenic, by fixing the decomposing agents, would cure 
chlorosis as efficiently as iron. It has been stated that 
they will, but Stockman has published results which 
point in a contrary direction, and he has shown that 
sulphide of iron will cure chlorosis although on 
Bunge’s hypothesis it should not, for it will not fix 
the decomposing agents if they are alkaline sulphides ; 
also there is in chlorosis no excess of these sulphides 
in the intestine. Further, many think that it is not 
necessary to give large doses of iron to cure chlorosis. 
Iron injected subcutaneously cures chlorosis, but this 
does not tell in one direction more than another, for 
it may be excreted into the intestine and there fix 
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the alkaline sulphides. Thus the evidence is strongly 
opposed to Bunge’s view. 

Bcviote ejfects . — As iron in ana3mic subjects in- 
creases the amount of hremoglobin, more oxygen is 
carried to the tissues, and thus the whole body shares 
in the benefit of a course of iron, which has also 
been thought to have a direct effect on the kidneys as 
a mild diuretic, and a direct effect in promoting the 
menstrual fiow. These actions are, however, slight, 
and may he due to the general improvement in health. 
Iron salts have been given to produce abortion, but 
without any result. Remote astringent effects have 
been attributed to them, but there is no satisfactory 
proof that they have any ; and indeed, when we 
remember that very little if any iron is absorbed in 
an astringent form, and it cannot exist in the blood 
in such a form, we should hardly expect that salts 
of iron could be remotely hremostatic or astringent. 
Iron is chiefly stored in the spleen, lymphatic glands, 
liver, and marrow ; possibly it is by stimulating the 
activity of this that iron cures chlorosis. 

Excretion . — One milligramme of iron is elimi- 
nated daily in the urine, and this remains constant 
under all circumstances. Any excess of elimination 
following subcutaneous injection, or excessive ab- 
sorption from the intestine, takes place through the 
intestinal mucous membrane. 

Therapeutics of Iron and its Salts. 

External. — Solutions of the sulphate, the per- 
chloride, and the Liquor Ferri Subsulphatis, 
Fe 40 (S 04 ) 5 , strength 48 p.c., official in the 
United States (Monsel’s solution), are very 
valuable local astringents. It matters very little 
which of these is used. In England one of the 
solutions of the perchloride is perhaps oftenest 
employed. Either is of service in many cases — for 
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example, to stop hiemorrhage from leech-bites, from 
the nose, from piles, or from the uterus, as in the 
hsemorrhage of mahgnant disease. A convenient 
way to apply them is on lint or cotton wool soaked in 
the solution, and a cavity such as the nose or uterus 
may be plugged with the lint. The aqueous solution 
of the perchloride has been used as a spray for haemo- 
ptysis, but as it may excite coughing it is not to be 
recommended. It is very useful as an astringent 
for painting on the fauces, pharynx, or tonsils in 
inflammation of these parts. It may for this pur- 
pose be diluted with an equal quantity of water, 
or a solution of 1 part of perchloride of iron in 4 
of glycerin may be used. It has been advised to 
paint erysipelatous skin with the tincture of per- 
chloride of iron. A solution of the sulphate (1 gr. 
to 1 fl. oz., 6 centigrms to 30 mils) has been used in 
gleet. 

■ Internal. — Gastro-intesthial tract . — ^The astrin- 
gent preparations may be swallowed in cases of 
severe bleeding from the stomach, such as that of 
malignant disease, ulcer, or cuThosis. If the bleed- 
ing is profuse, a drachm of the Liquor Ferri Per- 
chloridi with a drachm of glycerin to facihtate 
swallowing may be given every hour or oftener, and 
this will sometimes apparently save a patient’s life. 
For less serious hsemorrhage smaller quantities will 
suffice. Intestinal hsemorrhage may also be treated 
in the same way. 

The tendency of the per-salts of iron to con- 
stipate is usually overcome by the addition of some 
purgative ; thus magnesium sulphate is commonly 
given with the perchloride, and aloes is often pre- 
scribed with iron sulphate in a pill. The per-salts 
have been given for diarrhoea, but there are many 
drugs more suitable for this symptom. Chronic 
constipation is often very effectually treated by a 
pill of iron sulphate and extract of nux vomica. 
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but probably the efficient purgative in it is the 
nux vomica, although some claim that large doses 
of iron sulphate will overcome chinnic constipation. 
Anyhow, the constipating effect of the ferric salts is 
often much exaggerated. 

A rectal injection of a fluid drachm of the 
tincture of the perchloride of iron to half a pint of 
water kills threadworms. 

Arsenical poisoning is best treated by the humid 
peroxide of iron, which should bo freshly prepared b^ 
mixing together 3 fl. oz. (90 mils) of Liquor Ferri 
Perchloridi with 1 oz, (32 grms.) of sodium carbonate 
diluted with water. Half an ounce should he given 
every five or ten minutes. An insoluble arsenite is 
formed, and may be got rid of by a thoroughly 
purgative dose of magnesium sulphate or some other 
simple purge. A dose of common salt or sodium 
bicarbonate, followed by 1 fl. oz. (80 mils) of the 
Liquor Ferri Dialysatus of the B.P. 1885 diluted 
with water, is also efficient in poisoning by arsenic. 

Blood . — The great use of iron salts is to restore 
the blood to its normal condition in anremia, 
especially chlorosis. They are useless in per- 
nicious anaemia and generally of little value, if 
any, in the antemia of leucocythaemia, exophthalmic 
goitre, or Hodgkin’s disease. All other common forms 
of antemia are secondary to some definite cause, such 
as hemorrhage, lead poisoning, scurvy, &c., and are 
treated by the removal, if possible, of the cause of 
the anaemia, but recovery may be aided by the 
administration of iron. The perchloride and the 
sulphate of iron are two of the most efficacious pre- 
parations, and pills containing a grain of the dried 
sulphate, with aloes or nux vomica if constipation is 
present, or the Pilula Ferri, are very valuable. It is 
usual to begin with one pill containing one grain of 
the dried sulphate of iron thrice a day, but gradually 
the number of pills may be increased till three or 
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four are taken at a dose. This method of large 
doses of the sulphate often appears to cure more 
rapidly than smaller doses. If these astringent 
preparations cause indigestion, any of the milder 
preparations may be substituted. The carbonate may 
be given in pills in rapidly increasing doses, or the 
dose of reduced iron, conveniently given on bread 
and butter, may be pushed. Mistura Ferri Com- 
posita is a disagreeable preparation to take and to look 
at. The styptic taste of some of the preparations, 
especially the astringent ones, may be concealed by 
giving them with a drachm of glycerin, which acts 
by its viscosity and by reducing some of the ferric 
to a ferrous salt. It is often added to the tincture 
of the_ perchloride. The scale preparations hardly 
ever disagree, they are therefore used for patients with 
a delicate digestion, and for such it is much better to 
make no attempt to rapidly increase the dose, but to 
depend on small doses spread over a long period. 
Liquor Ferri Alburainatis (dose, 1 to 4 fl. dr., 4 to 6 
mils), Liquor Ferri Peptonatis (dose, 1 to 4 fl. dr., 4 to 
6 rails), and dialysed iron (dose, 10 to 80 m, 6 to 18 
decimils), all in the B. P. C., are very useful 
non-official preparations for anaemic persons whose 
digestion is weak. The last should be given as 
drops or with glycerin. Mineral waters containing 
iron (such as those of LaBourboule and Levico) may 
be given in such cases (see p. 231). Flitwick water 
contains a good deal. Often iron and quinine citrate 
i^B prescribed as a pill ; powdered tragacanth and syrup 
form the best excipient. Treatment of anaemia by iron 
leads, of course, to the improvement of the numerous 
symptoms, such as amenorrhoea, constipation, dys- 
pepsia, &c., which are dependent upon the anaemia. 
That form of neuralgia which is associated with 
anaemia usually yields to iron. 

^ Syrupus Ferri Phosphatis cum Quinina et Strych- 
nma (see p. 198), or Easton’s syrup, is a very 
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popular preparation ; it is used for anajmia, and to 
promote the health and appetite during convalescence 
after long illnesses. A pill very similar to the 
syrup, and containing iron phosphate, 1 gr. (6 centi- 
grms.) ; quinine, 1 gr. (6 contigrms.) ; strychnine, 

gr. (2 milligrms.) ; concentrated phosphoric acid, 

HI (9 centimils) ; liquorice powder to 6 gr. (8 
decigrms.), is prepared. It is called Easton's pill, 
or Pilula Trium Phosphatum. A similar tablet is 
in the market. 

The iodide of iron has been given, sometimes 
apparently with success, in cases of rheumatoid 
arthritis, but it must be continued thrice daily for 
many months. A pill is often preferable to the 
syrup, as that so readily changes. Two grains may 
be made into a pill in the same way as that adrised 
for the green iodide of mercury (see p. 218), and one 
or two such pills may be given thrice a day. 

Large doses of iron (10 or even 20 minims of 
the tincture of the perchloride every hour or two) 
have been given in diphtheria and other forms 
of bad sore-throat, such as hospital sore-throat, 
apparently with considerable benefit. Erysipelas 
has been treated in the same way. Fever due 
to other causes is said to contra-indicate the use 
of iron. 

Kidneys . — Lon salts are reported to have a feeble 
diuretic action, but this is doubtful. The perchloride 
is often given empirically for all forms of Bright’s 
disease. Whether it does good unless anfemia is 
present is undecided. 

As iron is liable to cause indigestion, it should 
not be given near a meal. Occasionally a patient 
is found who cannot take iron in any form, because 
of the headache and indigestion caused by it. If it 
is desired to give it subcutaneously 1 to 2 gr. of the 
soluble iron pyrophosphate dissolved in 10 lit of 
water may be administered daily. Cacodylate of 
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iron (I to’ It gr. dissolved in 16 "1 of water) may bo 
injected daily into tlie gluteal muscles. 

The different j^rcimraiions of iron . — These have already 
been classified into nslringent and non-astringent. There arc 
some, viz. the iodide, the phosphate, and the citrate of iron 
and quinine, the value of vrhich depends in part at least upon 
their other ingredient. The arsenate (not official) must bo 
given in such small doses to avoid arsenical poisoning that it is 
probable the iron in it has no cflcct. Hence arsenious acid 
may just as well be given, and this is commonly done. The 
iron phosphate, which always contains some free phosphoric 
acid, is an excellent hrematinic. It is used largely for children, 
because the syrnp of it is very pleasant in taste, and also because 
it was formerly believed that the phosphoric acid would aid 
the growth of bones, especially in cases of richets. The iron 
iodide has been introduced for cases in which we wish to gain 
the benefit of both elements, but the proportion of iron to 
iodine is small (1 to 4|). It is especially liable to damage the 
teeth. The citrate of iron and quinine combines the virtues 
of both iron and quinine. It is a favourite mild preparation 
for slight oases of antemia, but must not be prescribed with 
alkalies, as they precipitate the quinine. 

PaiTisU’s Food.— (Not official.) 

Acomplicatedpreparation,known also ns Squhe’s Chemical 
Food. The Syrupus Ferri Phospbatis Compositus of the 
B.P.C. corresponds to it. The ingredients of this are iron 
wire, concentrated phosphoric acid, precipitated calcium car- 
bonate, potassium bicarbonate, sodium phosphate, cochineal, 
sugar, orange flower, and distilled water. 

Dose, dr. — 2 to 8 mils. 

This is a pleasant preparation, given for the sake of the 
phosphates and iron in it. Children take it easily. 

MAWGAJWESITJM. 

Manganese. Symbol, Mn. Atomic weight, 54-93. (Not official.) 

Potassii Permanganas. — Potassium Perman- 
ganate. KMn 04 . 

SouECE. — It may be obtained by the interaction of 
potassium chlorate, potassium hydroxide, and manganese 
dioxide. 
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CuAiucTr.ns. — Dark purple, delicate, slender prisms. 
Sohihilily - — 1 in 20 of water; n grain gives a fine purple colour 
to a gallon of water. 

iNcoMPATiunns.— It is very readily deoxidized in the 
presonco of organic matter. It is usually given as a pill or a 
tabclla, and should bo made up with kaolin or paraflin, or an 
explosion will very likely take place. 

iMrtiniTn'.s.— Potassium carbonate, black manganese 
oxide. 

Dose, 1 to 3 gr . — 6 to 20 ceutigrnis,, as a pill. 

Preparation. 

Iiiquor Potassii Permanganatis. Strength . — 
1 per cent, solution in distilled water. It has a very 
nasty taste, and is easily deoxidized in the presence of 
organic matters to a brorvn colour. 

Dose, 2 to 4 fl. dr. — 8 to 16 mils. 

Action. 

External. — In the solid form Potassinm Perman- 
ganate is a mild caustic and is, when kept dry, a 
permanent salt. Its most important action is that 
when moist it readily gives up its oxygen to oxidize 
proteins, and hence combining with the proteins of 
micro-organisms kills them, and its solutions there- 
fore quickly turn dark brown, manganese dioxide being 
formed. It is consequently a disinfectant, deodorant, 
and antiseptic. The nasal insufflation of 1 in 6000 
solution in normal saline is useful in carriers of the 
meningococcus. But its action as a germicide is 
very limited, for it so readily gives up its oxygen to 
the organic substances in which the micro-organisms 
flourish that it very soon becomes inert. 

Internal. — Potassium permanganate when taken 
internally must be quickly decomposed. Man- 
ganese salts are only absorbed from the intestine 
in extremely minute quantities. When they are 
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injected into the blood they are excreted in the 
urine and into the intestine. Probably they have no 
important action after absoi-ption. Formerly it M-ns 
thought that they could replace iron in the body, 
but this is not so. The red corpuscles do not take 
up manganese. 


Therapeutics. 

External. — Although potassium permanganate 
is not of much practical use as a gei*micido, it is 
commonly employed as a deodorant for di'ains, bed- 
pans, to -wash utensils, and to wash the hands ; for 
the last purpose it is suitable as^ being non-irritant. 
It has one advantage : namely, that it is easy by its 
change in colour to see when it has lost its efScacy. 
1 in 150 is a sendceable strength. Oondy’s red fluid 
consists of 8 grains (6 decigrms.) of sodium perman- 
ganate to the fluid ounce (80 mils) of distilled water. 
It is expensive for purposes requiring a large quantity. 
It stains fabrics. The stain may be got out by 
applying sulphurous acid, but the fabric must be 
immediately rinsed in water, for sulphuric acid is 
formed. 

Internal. — The official liquor of potassium per- 
manganate diluted to 1 in 60 can be used as a 
mouth wash or gargle in foul conditions of the 
mouth, or as an injection in cases of foul discharges, 
such as may occur with gonorrhoea, vaginitis, uterine 
disease, or ozfena. Some have considered that 
potassium permanganate is beneficial for the same 
eases of anffimia as iron, but probably it has no 
effect. Others praise its power in amenorrhoea. It 
is given for cholera. This drug should always be 
prescribed as a pill or tabella, for the taste of 
solutions of it is very nasty. It oxidizes morphine 
and is therefore an antidote to opium poisoning. 
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GEOTIP VI. 

Containing Mercury only. 

1. IlYl>I£AK«5.T»UItir. 

Mercury. Quicksilver. Symbol, Hg. Atomic weight, 200‘G 
Sounen. — A liquid metal which may be obtained from 
native mercuric sulphide. 

CnAiucTEHs. — A brilliantly lustrous fluid metal, easily 
divisible into small globules. 

iMPuniTins. — Lead, tin, and other metals. 

Preparations containing free mcrcurn. 

1. Eydrargyrum cum Greta. Sijnonym . — 
Grey powder. Strength. — 1 of mercury with 2 of pre- 
pared chalk. By keeping, the mercury is liable to 
become mercuric oxide, which makes the powder more 
active. 

Dose, 1 to 5 gr.— 6 to 30 centigrms. 

2. Emplastrum Hydrargyri. — Mercury, 328 ; 
olive oil, 18; sublimed sulphur, 2; lead plaster, 652. 
The sulphur provides the globules of mercury with a 
fine coat of sulphide of mercury, and this prevents 
their running together. Strength. — 1 in 3 of mercury 
(approximately). 

3. Linimentum Hydrargyri. — Mercurial oint- 
ment, 5 ; strong solution of ammonia, 4 ; camphor 
liniment, 8. Strength. — 1 in 10 of mercury, nearly. 

Contains § of the amount of mercury B. P. 1898. 

4. Pilula Hydrargyri. Synonym. — Blue pill. 
Mercury, 4 ; confection of roses, 6 ; liquorice, 2. 
Strength. — 1 in 3 of mercury. 

Dose, 4 to 8 gr. — 25 to 50 ceutigrms. 

5. Unguentum Hydrargyri. Synmiym. — ^Blue 
ointment. Mercury, 30 ; benzoated lard, 65 ; prepared 
suet, 6. Strength. — 1 in 3 of mercury. Approximately 
I the strength of the corresponding preparation, 
B. P. 1898. After this ointment has been kept some 
time it contains metallic mercury, mercuric oleate, 
and mercurous and mercuric oxides. 

In India benzoated suet should be used instead of 
benzoated lard. 
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G. ■Dnguontam Hydrargyri 
Synonym . — ScoU’b oinlment. Mercurial oinluicut, 10 > 
yollov? rrax, 0; olive oil, G; campbor, in flowerfi, •>• 

Strength 1 in 5 ot mercury. Approximately ? Ibc 

strength ot the corresponding pweparation, 11. 1’. 1608. 


2. liydravg^Ti Oxidum Itubrum.— lied Mcr- 
curie Oxide. HgO. Synonym . — Red precipitate. _ 

Source. — Obtained by healing mercuric nitrate until 
acid vapours ceaso to be evolved. 

Characters. — An orange-red powder or crystalline scales, 
almost insoluble in water. 

Impurities. — Red lead, brickdust, nitrate of mercury. 

Prcparatio7i. 

TJn^entum Hydrargyri Oiddi B.n'bri. Sj/ii- 

onym Bed precipitate ointment. Red mercuric 

oxide, 1; yellow parafiin ointment, 9. 


3. Hydi’ai’gyi’i Oxidiini FI aviim.— Yellow 
Mercuric Oxide. HgO. 

Source. — Obtained by the interaction of aqueous solutions 
of mercuric chloride and caustic soda. 

Characters.— A yellow powder, insoluble in water. Not 
given internally. It is contained in Lotio Hydrargyri Nlava. 
It has the same composition as the red oxide, but is amor- 
phous. 


Preparation. 

tTnguentum Hydrargjrri Osidi Plavi. — 
YeUow mercuric oxide, 1 j yellow soft paraffin, 49. 


dl. Ilydi’argyri PercUloridiuii.— Perchloride of 
Mercury, Mercuric Chloride. Synonym . — Corrosive sublimate. 
HgCl,. 

Source. — Heat a mixture of merourio sulphate, sodium 
chloride, and manganese dioxide. The perchloride sublimes 
and is condensed. 

Characters. — Heavy, colourless masses of prismatic 
crystals. Solubility . — 1 in 18 of water; 1 in 3 of alcohol 
(90 per Cent.). It must be dissolved in distilled water, for 
ordinary water decomposes it. 
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IncompatibIiEs. — A lkalies and their carbonates, potassium 

iodide, lime water, tartar emetic, silver nitrate, lead acetate, 
albumen, soaps, vegetable preparations containing taniJic acia, 
and in fact most substances. 

Dose, ^ to ^ gr. — 2 to 4 milligrms. 

Preparations, 

1 . Liquor Hydrajgyri Per cliloridi. — klercuric 
chloride,!; distilled water, 1000. Strength— 

cent. ; ^ gr. in 110 in ; O'l grm. in 100 millilitres. 
Dose, 30 to 60 m. — 2 to 4 mils. 

2. Lotio Hydrargyri Plava. Si/iw^tyin. 
Yellow wash. Mercuric chloride, 4‘G ; lim(5 water, 
1000. Strength. — 2 gr. in 1 fl. oz. nearly. 

5. Hydi’avgyi'i Subcliloriclum.— SubchJoride of 
Mercury, Mercurous Chloride. Synonym. — Calomel. HbCI. 

SonacE. — Obtained as a sublimate by heating a mixture 
of mercurous sulphate and sodium chloride. 

— A A'xW uihAta, upjiriY 

tasteless powder. 

luPUEiXT. — Mercuric chloride. 

Dose, ^ to 5 gr. — 3 to 30 centigrms. 

Preparations. 

1. Lotio Hydrargyxi Nigra. Synonym , — Black 
wash. Calomel, 6'85 ; glycerin, 50 ; lime water, to 
make 1000. Strength. — 3 gr. to 1 fl. oz. nearly* 

2. Pilula Hydrargyri Suhcliloridl Com- 
posita. Synonym.— Plummer's pill. CaloiOak 20; 
sulphuretted antimony, 20 ; guaiaoum resin, 40 ; gum 
acacia, 1 ; tragacanth, 1 ; syrup of glucoae, 10. 
Strength. — Calomel, 1 in 4§ nearly. 

Dose, 4 to S gr. — 25 to 50 centigrms* 

3. Unguentum Hydrargsrri Suhchloridi. — 
Calomel, 1 ; benzoated lard, 4. 

This ointment is twice the strength of tb® corre- 
sponding preparation, B. P. 1898. 

In India benzoated suet should be used instead of 
benzoated lard. 

6. Hydrargyiiim Oleatum.— Mercuric Oleate. 
Sydrargyri Oleas, B. P. 1898.) 
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SotmcE. — Triturate mercuric oxide, 20 ; willi liquid 
paraffin, 5 ; add oleic acid, 75 ; stir and heat. 

CimucTEns. — A light greyish yellow, oleaginous, semi- 
solid substance. 

Preparation. 

Unguentum Hydrargyri Oleati Mercuric 

oleate, 1 ; benzoated lard, 3. 

In India benzoated suet should bo used instead of 
benzoated lard. 

■7. Hydi’argyri lodidum Rubmui.— Ked Io- 
dide oi Mercury, Mercuric Iodide, Biniodidc of Mercury. HgL. 

SouBCE. — Obtained by the interaction of mercuric 
chloride and potassium iodide. 

Ohabactehs. —A vermilion crystalline powder, feebly 
soluble in water, but easily in a solution of potassium iodide. 

Impdrities. — The same as of the perchloride. 

Dose, ^ to ^ gr. — 2 to 4 milligrms. 

Preparations. 

1. Liquor Arseuii et Hydrargyri lodidi. 
Synonym. — Donovan’s solution. Dissolve equal parts 
of arsenious iodide and mercuric iodide in water. A 

clear pale yellow liquid. Strength 1 per cent, of each 

iodide. 

Dose, 5 to 20 m. — 3 to 12 decimils, 

2. Unguentum Hydrargyri lodidi Hubri. — 
Mercuric iodide, 1 ; benzoated lard, 24. 

In India benzoated suet should be used instead of 
benzoated lard. 

8. Hydrargyri lodidiun Viride.— Hgl. (Not 
official.) Green Iodide of Mercury. Synonym. — ^Subiodide 
of mercury. 

Source. — Rub together mercury and iodine with a few 
drops of spirit. 

Chabaoters. — A dull green powder insoluble in water. 
Must be kept in the dark, for it very soon becomes the red 
iodide. Keeps better if a slight excess of mercury is present. 

Dose, 4 to 2 gr.— lO to 120 milligrms.— in a pill. It 
is best prescribed thus ; Hydrargyri lodidum rinde, the 
required dose ; milk sugar, §■ gr. ; excipient, q.s. The exci- 
pient has the following composition: Tragaoanth powder (not 
Co.), 240 gr.; water, 240 m. ; syrup of glucose, §ip 
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O. ILiqiior fily^lrargyri Nitvatis Acittiis.— 

Mercuric Nitrate, or Pernitrate ol Mercury. Hg{N 03 )j Jti solu- 
tion in nitric acid. _ . 

SouiiCE. — Dissolve 120 of niercurj" in 150 of nitnc acid 
with 45 of water, and heat. 

CuARACTcns A colourless, strongly acid liquid contain- 

ing much free nitric acid. Sp. gr. 2-0. 

Ijipuuitv. — M ercurous nitrate. 

10. Ungiiciitum Blydrargyni’i Kitratis* Syn- 
onym Citrine ointment. . . 

SouncE. — Mix a solution of 1 of mercury in 3 of nitric 
acid, with 4 of prepared lard and 7 of olive oil. In India 
benzonted suet should be used instead of benzonted lard. 
Ohaiucters. — A lemon-yellow ointment. 

Preparation,. 

Ungnent-om Hydrargyri Nitratis Dilntrim, 
■Mercuric nitrate ointment, \ ; solt yeiiow parafii’n, 4. 

11. Kydrai’gyi'imi Anmioniatiuii. — Aipio- 
niated Mercury. NILHgOl. Synonyms . — iYhite precipitate, 
ammonio-chloride of mercury. 

Source.— Mix solutions of ammonia and perchloride of 
mercury. Filter and wash the precipitated ammoniated 
mercury. 

Characters. — An opaque white powder, very insoluble. 
IsipURiTiEs. — The same as of the perchloride. 

Preparation. 

TJugnentuin Hydrargyri Ammoniati- Syn- 
onym . — "White precipitate ointment. Ammoniated 
mercury, 5 ; benzoated lard, 95. 

This is approximately one-half the strength of 
the corresponding preparation, B. P. 1898. 

In India benzoated suet should be used instead of 
benzoated lard. 


Actioi^ of Mercuby AiiD ITS Salts- 

External. — The perchloride of mercury is one of 
the most powerful and important antiseptics with 
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taken up, although to a less degree, if simply apphcd 
to the skin, for minute particles of mercury or its 
salts pass into the hair follicles and sebaceous 
follicles, from wliich they are absorbed as an oxide 
or a chloride. All the symptoms of mercurial poison- 
ing can be produced if the drug is absorbed through 
the skin. The vapour can bo absorbed through the 
mucous membrane of tho lungs, and mercury com- 
pounds are so volatile that when they are applied to 
• tho skin some usually enters tho blood b}’ the lungs. 

Internal. — Although tho different salts of mer- 
cury have different external actions, after absorption 
their actions are, in most respects, similar. The 
long-continued use of excessive doses of mercurials 
produces well-marked and important s}'mptoms {see 
Toxicology). The actions for which mercurials are 
used in medicine are the following. 

StQi7iach and Intestines , — The metal mercury 
itself and mercurous compounds, being mildly irritant 
in their action, are often used as purgatives; but 
the mercuric compounds given in the same doses 
produce severe gastro-intestinal irritation. The 
action is chiefly on the duodenum and upper part of 
thejejunum ; the precise mode of irritation is unlmown, 
but it is certain that, in consequence of the adminis- 
tration of the mercurial, the contents of the duode- 
num are hurried along before there is time for the 
■ bile to be reabsorbed or altered, and hence the 
motions are very dark-coloured. There is probably 
some, but not an excessive increased secretion from 
the intestinal walls, for the motions, although large 
and loose, are not watery. As the action of the mer- 
curial is chiefly on tho upper part of the intestine, it 
is greatly assisted by giving a saline purge a few 
hours after it, for this will act more on the lower part 
of the bowel. The contents are passed along so 
quickly, that it is doubtful whether there is time for 
much mercury to be absorbed if a purgative dose of 
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Jicmotc rfjccU. — ^^t'rcury is chiefly excreted by 
the Iddney find the bowel ; in largo doses it irri- 
tates the salivary glands and is a powerful sialogogue. 
Minute ainomits are excreted by the sweat, milk, 
and bile. By il«el( it is iu health a feeble diuretic, 
but it soinotiincs powerfully aids otlier diuretics 
when dropsy is present. It is oliniinatod very 
slowly, and hence acciunuliitcs in the body, especially 
in the liver, kidneys, and spleen. 


Tm:uAn:uTics or Minicunv .\nd its S.\iiTs. 

External . — Antiseptic action . — Solutions of the 
perchlorido are very largely employed. A strength of 
1 iu 1000 is used for washing the hands, for washing 
the parts to bo operated upon, for soaking towels, 
hnt, sponges, <tc., used in operations, for washing 
infected articles, infected rooms, furniture, linen, kc. 
For w’omds and cavities (ns the uterus), the strength 
for a single washing should not exceed 1 in 2000, 
for continual irrigation 1 in 10,000. Corrosive 
sublimate^ discs, tinted blue, made so that one 
dissolved in a pint of water makes a solution of 1 in 
500, are a convenient form in which to carry the 
antiseptic. _ Corrosive sublimate solutions should 
always be tinted blue to render them easy to recognize. 

Antiparasitic action. — White precipitate oint- 
ment, dilute nitrate of mercury ointment, and a wash 
of the perchloride are very useful for destroying lic6 
on the head ; and these three, especially the last, are 
excellent for destroying the fungus in rmgworm and 
favus. The mercuric oleate is useful for destroying 
that in pitywiasis versicolor ; if the skin is easily irri- 
tated the ointment of it should housed. Mercurials 
should not be applied over so large an area that there 
is a risk of poisoning from absorption. 

Irritant action.—IAxo acid solution of the nitrate 
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is used to destroy warts, condylomata, &c. ; no doubt 
much of its caustic action is due to the free nitric 
acid it contains. Milder preparations, such as the 
dilute ointment of the nitrate, or the red oxide oint- 
ment if diluted, may be used for tinea tarsi ; and the 
same ointments are very beneficial to any ulcer or 
sore that requires a - stimulant, whether or not it be 
syphilitic. When a milder preparation is required 
calomel is often dusted on the part ; and black wash 
is very commonly used, especially for syphilitic sores 
and condylomata. 

Itching . — Black wash, yellow wash, or Unguen- 
tum^ Hydrargyri may be employed to relieve the 
itching of skin diseases, such as prurigo senilis and 
urticaria, if they are not too extensive. A very 
favourite ointment for many skin diseases is com- 
posed of equal parts of the dilute mercuric nitrate, 
zinc oxide, and lead acetate ointments {see p. 181). 

Absorbent action . — AH mercurial ointments and 
the oleate, when applied to or gently rubbed into any 
part which is chronically inflamed, often aid the 
absorption of the products of inflammation, if they 
are not too deep-seated. For this purpose blue oint- 
ment and Scott’s ointment, or the oleate ointment, 
are very commonly used for chronic inflammation 
of joints, chronically enlarged glands, and chronic 
peritonitis, which certainly sometimes appears to be 
cured by the application of a binder spread with one 
of these preparations or the Linimentum Hydrargyri. 
even when the disease is tuberculous. Sixty grains 
(4_grms.) of blue ointment rubbed into the skin daily, 
using a different situation each day in the week, is 
a usual and very efficacious manner of treating 
syphilis. The ointment of the red iodide is in India 
apphed to the thyroid gland in goitre. 

Internal . — Alimentary canal . — Very dilute solu- 
tions of the perchloride (4 gr., 25 centigrms., to 
10 fl. oz., 300 mils water with 1 fl. dr. 4 mils. 
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of dilute hydrochloric acid and a little glycerin) 
may be used as a mouth wash for syphilitic 
ulceration. Einger advises grey powder in minute 
doses for the sudden vomiting immediately after food 
sometimes met with in children. By far the most 
important intestinal action of mercury is its purga- 
tive effect. Calomel and blue piU are pre-eminently 
the purgatives to employ when there is, from the 
headache, constipation, furred tongue, feeling of 
weight over the liver, and general lassitude, reason 
to suspect that the dyspepsia is hepatic. Either 
of these drugs at night, followed by a watery 
purge, as Mistura Sennaj Composita, in the morn- 
ing, will often completely relieve the symptoms. 
The blue pill at night and black draught (Mistura 
SennsB Composita) in the morning have long been a 
favourite combination. Mercury or calomel is also 
one of the best purgatives for cases of cirrhosis, and 
for cardiac oases in which there is considerable 
hepatic congestion. Grey powder mixed with a 
little sugar is an excellent purgative for childi'en, or 
even for adults, when a very mild purge is required 
— as, for example, after severe enteritis or peritonitis, 
or if it is desirable to open the bowels during typhoid 
fever. Children take mercury very well. Infants 
can easily hear grain doses of the grey powder. As 
diarrhoea, especially in children, is so often due to the 
presence of some irritant, a simple purgative, as grey 
powder, will, by removing it, often cure the diarrhoea. 
This preparation hardly ever causes griping, hut 
calomel is liable to do so. Mercury compounds, on 
account of their intestinal antiseptic action, have 
been given in Germany for typhoid fever (see pp. 86 
and 100). 

Bemote uses . — In cases of heart disease mercury 
is often combined with digitalis and squill as a 
diuretic (as in the weU-known Guy’s diuretic pill : 
blue pill 12 gr., 8 deeigrms., powdered squill root 
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12 gr., 8 decigrms., powdered digitalis leaves 12 gr., 

8 decigrms., extract of hyoscyamus 20 gr., 12 deci- 
grms. ; make 12 pills), and in some cases tliis 
combination does great good. 

Syphilis . — Mercury in any form is powerfully 
antisyphilitic. The perehloride is often used for 
adults, and grey powder for children. This action is 
BO important that it makes mercury one of the most 
valuable drugs we have. It has been mentioned 
that it may be applied locally to syphilitic ulcerations, 
but to be of use it is essential that it should also be 
administered so as to reach the blood. It is probably 
efficacious by enabling the patient to form bodies 
poisonous to the spirochseta pallida, the cause of 
syphilis ; it can completely cure the patient ; its use 
must be long continued, but should never be pushed 
to salivation. Treatment should be begun as 
early as possible. It is especially valuable in the 
primary and secondary stages ; also it is of great 
value in tertiary syphilis. It is as efficacious for 
the congenital as for the acquired disease. It is 
also administered for non-syphilitic varieties of 
chronic inflammation, but not so often as formerly. 
Patients with disease of the kidneys do not bear it well. 

The . c''n iodide was commonly prescribed for 
syphilis, a .a a succeeds when other prepara- 
tions have faued. Its great disadvantage is its in- 
stability. Mercurous tannate (dose, 1 to 2 gr,, 6 to 
12 centigrms., in a pill) is strongly recommended. 


Sal Alemtorotli.— (Not official.) 

Ammonio-mereuric Chloride, a double chloride of mer- 
cury and ammonium. 

SouECE. — MI k 271 parts of corrosive sublimate ■with 107 
of ammonium chloride, both in solution, and evaporate. 

Chabactees. — Flattened rhombic prisms, freely soluble 
in water or glycerin. It contains one molecule of corrosive 
sublimate combined with two of ammonium chloride. Three 
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grains of sal alcmbroth contain two grains of corrosive 
sublimate. It is a verj’ powerful antiseptic, but does not 
combine witli albumen so readily as poroliloride of mercury, 
and it is therefore less irritating. 

Action and THCRArEUTics. 

Sal alombroth gauze (containing 1 per cent.) and 
sal alembrotli wool (2 per cent.), both tinted with 
aniline blue, which is bleached by the discharge, so 
that it is easy to see if it has soaked through, are 
used to dress wounds antiseptically. 

Sal alembroth injections gr., 28 milligrms., in 
10 in, G decimils, of water) are a convenient non- 
irritating form in which to inject mercury intra- 
muscularly in syphilis. 

Mci'cuvo-ziiic Cyunitle.— -(Not oQicial.) 

Consists of one mohcale ot morcuric cynnide combined 
with four molecules of zinc cyanide. 

CinuiACTnas. — A white powder. 

Action and Thbeateutics. 

Mercuro-zinc cyanide gauze and wool, each con- 
taining 8 per cent, of the salt, and tinted mauve pink 
with rosolane, are used in antiseptic surgery as the 
salt is unirritating. It is also used as an ointment. 

Modes of ad7ninistration of mcrctmals. — (1) By the 
mouth. — The Liquor Hydrargyri Perchloridi is often given to 
adults, usually in doses of 1 to 2 11. dr. (4 to 8 mils). For the 
later symptoms of syphilis, potassium iodide is often combined 
with it. Periodide of mercury is formed and is kept in 
solution by the excess of potassium iodide. Mercurous iodide, 
or the green iodide of mercury (p. 213), is much used by 
some. It is insoluble in water and is incompatible with 
potassium iodide, the red iodide and metallic mercury being 
formed. The best preparation for children is ^ to 1 gr. (3 to 
G centigrms.l of grey powder, given just often enough to avoid 
purgation, and 1 to 2 gr. (6 to 12 centigrms.) three times a day 
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is often given to adults. Zittnmn’s decoction (Dccoctuin 
Zittmanni B.P.C.) containing sarsaparilla, anise fruit, fennel 
fruit, senna leaves, liquorice root, calomel, cinnabar, alum, 
sugar and water, dose 3 to C fl. oz. (90 to 180 mils) is some- 
times given. 

(2) By tire reotrun. — Occasionally mercury is given as 
a suppository. 

(3) Endermically. — Mercurials, especially calomel, are 
often dusted on sores and ulcers, and lotions arc also locally 
applied. Mercury can bo absorbed in this way. 

(4) By intmetion. — Blue ointment may bo rubbed into 
the shin. Usually a piece the size of the top of the thumb 
(about 60 gr. or 4 grms.) is rubbed in once a day by the ungloved 
hand. The part of the body should be varied 'daily : the calves, 
inner side of the thighs, abdomen, arms, arc suitable situations , 
hairy parts should be avoided. The daily duration of the rub- 
bing is 20 minutes. The ointment has been put inside the sock, 
for then it is rubbed into the foot during walking. A. very 
efficient way of applying it in children is to smear it on a 
flannel binder which is worn round the abdomen. The oleate 
may be employed for inunction. Inunction is one of the 
best means of insur'ing the absorption of mercury, but many 
patients object to such a tedious and dirty process and left to 
themselves perform it very inefficiently. Inunctions should 
be given on about 50 consecutive days and then after an 
interval resumed. 

(5) Intramuscularly. — One-eighth of a grain (8 milli 
grms.) or less of the perchloride dissolved in 5 to 8 la 
(30 to 50 centimils) of distilled water with a trace of sodium 
chloride may be used for a dose. The needle of a hypodermic 
syringe is plunged deeply into some muscles, preferably those 
of the gluteal region, and to the outer side of it, so that the 
patient does not sit or lie on the spot, and the required dose of 
the perchloride solution is injected. The injection should be 
repeated daily. Before going to bed is a good time. With 
proper care no abscesses result. This is a very rapid and 
thorough way of bringing the patient under the influence 
of mercury. Mercuric lactate (dose, ^ to ^ gr.) and mercuric 
cyanide (dose, ^ to i gr.) are good salts for intramuscular 
injection. 

Mercury is, however, best given intramuscularly, as 
above^ directed, in the metallic form, for then only one 
injection weekly is required. Lambkin advises the following : 
mercury, § oz. (16 grms.) ; lanolin, 2 oz. (64 grms.) ; carbolized 
liquid paraffin, ad 5 oz. (160 grms.). This equals gr. i. in rqx. (6 
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ccntigms. in GO centimils). There arc many other formulm 
for oils and creams of mcrcurj- for intramuscular injection, 
c.g. Oleum Cinereum (Grey Oil) B. P. C., whichever is used 
the patient if under average weight should receive 1 gr. (6 
centigrammes), if over average weight 1?; gr. (9 centigrammes) 
of mercury once a week for six weeks, then there should be 
eight weeks’ rest, then intramuscular injections should be 
resumed, and these should alternate with rests so that 40 to 
50 gr. are given in two years. If calomel is used the dose is 
A gr. (3 centigmis.). However mercury or its salts are given, 
administration for two years is necessary to efficiently treat 
B 3 ’philis. The inunction and intramuscular methods are the 
best. The teeth and mouth must bo kept clean to avoid 
salivation. 

(G) Fumigation. — Calomel is used. The patient, who is 
naked, sits on a cane-bottom chair; a blanket, which reaches 
to the floor, is fastened lightly round his neck. Twenty grains 
of calomel are placed in a porcelain dish over a spirit lamp 
under the chair. The calomel volatilizes, and is absorbed by 
the skin. A bath should last twenty minutes; with obvious 
modifications this method may be applied to patients in bed. 

(7) Inhalation. — This is rarely or never used. 

(8) Baths of 180 grains of the pcrchloride to thirty 
gallons of water, with one fluid drachm of hydrochloric acid 
added, have been used, but they are very rarely employed. 


Toxicologv. 

Acute poisoning is rare. Salts of mercury, especially 
the per-salts, produce severe gastro-intestinal irritation, causing 
great pain, vomiting, and diarrheea. Corrosive sublimate and 
white precipitate are the preparations usually taken. Acute 
poisoning has followed washing out large cavities with solu- 
tions of pcrchloride of mercury. 

Chronic poisoning by mercury or its salts produces a 
train of remarkable symptoms. They were very common when 
it was the practice to give larger doses of mercurials than are 
now employed, and they are occasionally seen in those who 
work in mercury. In the present day, when the patient shows 
any sign of mercurialism, the dose is reduced. These sym- 
ptoms (which constitute hydrargyrism or mercurialism) may be 
brought about however the mercury is taken. The first indica- 
tions noticed are slight foetor of the breath and soreness of the 
gums when the teeth are knocked. Then follows a disagreeable 
metallic taste in the mouth, the gums become swollen and soft. 
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and tliey bleed readily. ^'e5V tbcro is ft conr-idemble incre.n- e 
in the amount of Enliva Eocrclcd. All lhrr<' ■ 

gradually become more marbed, and Ibc iougue ^ m 

teetb are novr loose, the BoUva, wbicb is tbirl; ntul ut^ciu, 
pours over the mouth, the parotid and .salivary plamlr. are 
enlarged and tender, and there is a slight nre oi temperature. 

In olden days these symploms occasionally ended in the 
falling out of the teeth, cstensivo ulceration of the mouln 
and tongue, necrosis of the jaw, great weahness, tmncinlion, 
ancemia, a watery state of the blood, a liability to littmor- 
rhages, exhaustion, and death. 

More rarely the symptoms arc, for the most part, ner\oup. 
These occur chiefly, if not entirely, among tliosc who work ui 
the metal and inhale the vapour. The first to be observed is 
tremor, beginning in the face, then invading the arms, and 
afterwards the legs. Early in the case the trembling is Fccn 
only on movement ; soon it is permanent. It rcBomblcn para- 
lysis agitans. Usually there is considernhlo weahness ot the 
affected muscles (“ mercurial palsy There may he pains, 
and a weak mental condition is common. Nothing has been 
found, post mortem, to account for these symptoms. 


GEOTJP VII. 

Arsenic, Antimony, Clirominm. 

The compounds of these metals have several physiologi- 
cal and some chemical points in common. Tlio oxide of each 
is externally a powerful caustic. Internally, arsenic, anti- 
mony, and (as far as vfe know) chromium compounds nvo 
severe gastro-intestinal irritants. Arsenic and antimony in 
large doses both cause general fatty degeneration. 

AKSENIUfll. 

Metallic Arsenic. Symbol, As. Atomic weight, 74'9G. 

(Not official.) 

Acidwm Al'Scniosiim. — Arsenious Anhydride 
contains not less than 99'8 per cent, of arsenious oxide, 
As^Oj. Synonyms,— Axmnio ; Arsenious Acid ; Wliite arsenic. 

Source. — Arsenical ores are roasted and purified by suh- 
hmation. 

Characters. — A heavy white powder, or stratified opaque 
white masses. The strata are caused by the presence, in 
separate layers, of the crystalline and opaque, and of the 
amorphous and vitreous allotropio modifications of arsenious 

8 
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ivnliydride. Solubility . — 1 in 100 of cold, 1 in 10 of boiling 
■wfitor. When volatilized and sublimed, it forms minute, 
transparent, brilliant octahedral crystals. When heated with 
charcoal it gives off a garlic-like odour. 

iNCOiiPATiuLns. — Lime water, salts of iron, magnesia. 
IitPOTirriES. — Lima salts. 

Dose, Jj to -re ffr. — 1 to 4 milligrius. 


Preparations. 

1. JjicLUor Arsenicalis. Synonym. — Fowler’s 
solution. Arsenious acid, 10 ; potassium carbonate, 
10 ; boil in 500 of water, and add compound tincture 
of lavender, 30 ; water, 500. No decomposition occurs, 
but an alkaline solution of arsenious acid is formed. 
Strength. — 1 gr. of arsenious acid in 110 nv, 1 grm. in 
100 millilitres, or 1 per cent. 

Dose, 2 to S m. — 12 to 50 centimils. 

2, Diquor Arsenici Hydrochloricns. — Ar- 
senious acid, 10, is boiled with hydrochloric acid, 12, and 
water, 1000. No decomposition occurs, but an acid 
solution of arsenious acid is formed. Strength. — 1 gr. 
of arsenious acid in 110 in, 1 grm. in 100 millilitres, or 
1 per cent. 

Dose, 2 to 8 m. — 12 to SO centimils. 

2. Sodii Ai'scnas Anliydvosiis. — Sodium 
Arsenate, Disodium Hydrogen Arsenate. NaJBAs 04 (Arseniate 
of Sodium, B. P. 1885 ; Sodii Arsenas, B. P. 1898). 

Source. — E xpose to a temperature of 150° crystallized 
sodium arsenate, which may be prepared by treating with 
water the product of the fusion of arsenious anhydride with 
sodium nitrate and sodium carbonate. 

Ghabaotebs. — A white powder. The hydrous form, which 
contains seven molecules of water of crystallization, is often 
seen, and was official in B. P. 1885. 

SonuBiLiTT. — 1 in 6 of water. The solution is alkaline. 

Dose, ^ to i gr, — l-S to 6 millig'rms. 

Preparation. 

Liquor Sodii Arsenatis. Strength.— 1 per 
cent, of anhydrous sodium arsenate in distilled water. 
It contains about half as much metallic arsenic 
as Liquor Arsenicalis. 

Dose, 2 to 8 m. — 12 to 50 oeutimils. 







S. Arscnii lodiclnm.— Arrcniotm \cKi\-\t. A t , 
SocRCE.— Undo by Vbc direct union o{ jinunf nr.d 

^’^^^’c^cTERS—Sinnil ornuRe-colourcd cry t \^V (^r rry t 

masses. Soluble in water and in alcoboi. boUuu'n r,' 

Dobc, ^ to I- gr.— 3 to 12 millifrrron. 

Preparaiion. 

Liquor Aracnii ct HydrarfryTi louidi. S vti- 
onytn. — Donovan’a solution. Are ?dorcnry, p. -1?. 

Action of AitSENicAti Comtounds. 

External. — Arsenious acid has no acliott on tlio 
skin, hut applied to ratv surfaces it is a powerful 
caustic. 

luternal . — Alimentary canal . — Unless tho doPO 
is very small, aU preparations containing arsenio 
are very severe gastro-iutestiual irritants (.-ifc Toxi- 
cology). Part at least of this effect is due lo excre- 
tion of the arsenic into the stomach after absorption, 
for if given subcutaneously there may be no local 
effect, although there is intense gastritis soon after 
injection. In minute doses they nro gastric slirau- 
lants, causing dilatation of the gastric vessels and an 
increased flow of gastric juice. Small doses also 
stimulate the duodenum. 

Blood.— Axaenic is quickly absorbed into tho 
blood, and is found especially in tho polymorpho- 
nuclear white corpuscles . It cannot in health , hut can 
in some forms of anajmia, increase tho hreraoglohin 
and the number of red corpuscles ; how it does this 
is unknown. Arsenic given during hramorrhago has 
little effect on the blood, but if combined with iron it 
maintains the hfemoglobin even more than iron alono. 
It may cause brown pigmentation of tho slcin, and 
then the depth of pigmentation appears to he pro- 
portionate to the increase in the red corpuscles. 

Bom . — In animals arsenic slightly stimulates the 
formation of compact bone. In small repeated doses 
it increases the leucoblasts but not the orythroblasts 
of marrow, it dilates the vessels and leads to atrophy 
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of the fat. In doses large enough to cause general 
emaciation the marrow imdergoes hyaline degenera- 
tion. All these changes occur with many other drugs 
and are not peculiar to arsenic. 

Circulation . — In the frog the rapidity and force 
of the heart are lessoned till it finally stops. This 
is a local action, for it takes place when applied to 
the excised heart. Large doses destroy the capillaries 
and lead to hasmorrhage. 

Eemote cffects.—Jn many diseases arsenic evi- 
dently profoundly affects metabolism, for the patient 
recovers under treatment by this drug. If given in 
small doses to healthy persons it usually improves 
the general condition, probably by increasing meta- 
bolism, hut perhaps only by sharpening the appetite. 
It has been incorrectly stated to unite with albumen ; 
another ^^ew, that of Binz and Schulz, is that 
arsenious acid beconaes arsenic acid by taking oxygen 
from the protoplasm, but that the arsenic acid sub- 
sequently yields up the oxygen again and that the 
actmty of arsenic is due to its being a carrier of 
oxygen. It makes the skin glossy. Some of the people 
in Styria eat white arsenic in small quantities, and 
it increases their strength, weight, and appetite and 
clears their complexion. It is probable that the 
reason why these people can take arsenic in such 
quantities is that an antitoxin is developed in them. 
Wood concludes that small doses of arsenic check 
tissue change and decrease nitrogenous elimination. 
Large doses certainly have the opposite effect, and 
cause fatty degeneration, especially of the liver, 
stomach, and intestines ; the glycogen disappears 
from the liver, and the alkalinity of the blood falls 
owing to the formation of lactic acid. But our 
knowledge of the influence of arsenic on nutrition is 
very imperfect, nor do we know of any action to 
which its beneficial effects in many diseases can be 
referred, but as the drug certainly in some way alters 
the condition of the sufferer it is vaguely called an 
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alterative. It is eliminated chiefly by the urine, to 
a less extent by the alimentary canal, the sweat, the 
saliva, the bile, the milk, hair, cutaneous epithelium, 
and even the tears, but it is also stored in the body, 
chiefly in the liver and kidneys. It may be found 
many years after death in the bodies of those who 
have taken it during life. It can pass from the 
mother to the foetus. 

Excretion . — Most of it is excreted by the urine 
and faeces. Minute amounts pass out by the mucous 
membrane of the lungs, and by the skin. 

Therapeutics op ArsenicaIi Compounds. 

External. — Formerly arsenious acid was used 
as a caustic to destroy growths, lupus, warts, &c., 
either pure or as a paste. It must be used strong 
enough to make the mass of dead tissue slough out 
quickly, or else the patient becomes poisoned, for 
the arsenic is rapidly absorbed. Liquor Arsenicalis 
has been recommended by Einger as an application 
for corns. 

Internal . — Alimentary canal . — Arsenious acid is 
useful to destroy the tooth pulps before stopping teeth. 

In some forms of dyspepsia small doses of the 
Liquor Arsenicalis are occasionally given to stimulate 
the appetite. Arsenic is so liable to cause sickness, 
diarrhoea, and other symptoms of poisoning that it 
is a rule always to begin a course of it with small 
doses, say 3 or 4 rti, (18 to 25 centimils) of the Liquor 
Arsenicalis, or to gr. (1 to 1'6 miiliiirms.) 
of arsenious acid as a pill, and gradually to 
increase the quantity. Arsenic in any form should 
always be taken immediately after meals, so as to 
dilute it by the contents of a full stomach. Children 
bear it well, old people do not. V ery small doses some- 
times check vomiting, especially that form in which 
the food simply regurgitates, and in exceptional 
cases it may succeed in cheeking diarrhoea w'hen 
other drugs have failed. 
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Bemotc effects . — Arsenic is of great value in 
chronic superficial skin diseases not ovring their cause 
to an irritant. It is therefore largely used for 
psoriasis, pemphigus, and sometimes for chronic 
eczema. It is of no use in the acute stages of these 
maladies, nor if cutaneous inflammation is deep- 
seated. 

Cases of anajmia which cannot be ciured by 
iron, and which fall under the heading of . primary 
aniemia, may be much improved by arsenic. For 
these milligrm.) of sodium 

arsenate dissolved in 10 ui (6 decimils) of water 
may be injected subcutaneously, but the drug is 
usually given by the mouth. Such are pernicious 
anjemia, splenic leucocythiemia, and Hodgldn’s 
disease ; but often no drug is of any avail. In other 
forms of anosmia, such as chlorosis, arsenic may be 
tried, but not often with benefit, when iron compounds 
disagree. It often improves the metabohsm, the 
appetite, and the weight in those whose general health 
is feeble. Arsenic is, next to quinine, the best 
antiperiodic we have, but it is not nearly so 
efficacious. It may, however, in the absence of 
quinine, be used for ague, and is especially valuable 
for the anfemia which follows ague, and for neuralgia 
due to the same cause. It often does distinct good 
in rheumatoid arthritis if given for a long while. It 
is frequently prescribed for chorea, but it is difficult 
to prove that the cases get well more quickly than 
they would without any drug. Arsenic has been 
strongly recommended in asthma and in hay fever. 
For asthma it may be given by the mouth, or smoked 
as cigarettes, made by saturating bibulous paper in a 
solution of fifteen grains of potassium arsenite to an 
ounce of water. It has been given in phthisis, but 
without benefit. If taken with thyroid preparations 
it appears to diminish the liabihty to thyroidism. 
The springs of Levico and La Bourboule contain 
arsenious acid. The waters are sold in England, and 
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form a convenient -way of giving tbe drug. Strong 
Levico contains -jV gr. arsenious acid and 30_ grains 
of iron salts in a pint. "Weak Levico contains yl-js 
and 8 gr. respectively. La Bourboule contains -f ’ n gr. 
arsenious acid and a trace of iron to tbe pint. These 
■waters should be drunk at meals. 

Cacodylates. (Not official.) — Aiscnic has been much 
given in the fonn of cacodylate of sodium (tho sodium salt of 
cacodylic acid (OHjl^AsOOH). 

Dose, I to 1 gr. — 30 to 60 milligrms. 

The drug contains 61’8 per cent, of arsenious acid, and 
yet it is stated that large doses of it do not cause poisoning^ ; 
this is because arsenious acid is very slowly formed from it 
within the body, and possibly much of the cacodylate is got 
rid of before this happens. It has not been conclusively 
shown to be therapeutically superior to arsenious acid. It 
is often given hypodermically, | gr. (45 milligrms.) in 15 m 
(1 mil) of water daily. 

Sodinm Aminophenylarsoniate, ' (Not official.) 
(Synonyms . — Sodium aminarsonate, atoayl, soamin, arsamin.) 
A white crystalline powder, soluble 1 in 6 of water. 

Dose, 1 to 3 gr.— 6 to 20 centigrmB, — by mouth or 
hypodermically dissolved in water. Even 15 gr. (1 grm.) has 
.been given for a single dose. 

This compound of aniline and arsenious acid contains 
about 24 per cent, of metallic arsenic, but much larger doses of 
it than of ordinary arsenical preparations can be given without 
symptoms of poisoning. Lately it has been given both alone 
and combined with mercurials for malaria, relapsing fever 
and epidemic cerebrospinal meningitis, but it has not yet 
been shown to definitely cure, although it often benefits. It 
is efficacious, especially when tartar emetic is also given, for 
trypanosomiasis. Precisely how it acts is not known ; it does 
not affect trypanosomes outside the body. Many cases of 
poisoning are on record ; the symptoms are dryness of the 
throat, headache, vomiting, diarrhoea, and in some cases total 
blindness due to optic atrophy. Injections are given sub- 
cutaneously — rarely intravenously — at intervals of 2 or 3 days. 

So^um Acetarsenate. (Not official.) (Synonym. — Ars- 
acetin) is synthetised from atoxyl by the introduction of an 
acetyl radicle, may be used in the same doses as atoxyl, and has 
the great advantage of being less toxic. It has been suggested 
that fall doses of atoxyl or arsaoetin drive the trypanosomes 
out of the blood. Solutions of arsacetin keep better and 
bear being sterilised better than those of atoxyl. 
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Arsenobenzol. (Not official.) Synonyms.— ’Kharsiym. 
Salvarsnn. Avsenobillon. It is chemically dioxydiamino- 
arsenobenzol dihydrochloridc. It is often called “ COG ” be- 
cause that was its number in a scries investigated. Salvarsan 
is a German trade name and therefore it is diflicult to obtain 
under this name, but it can be obtained under its other names. 

CnARACTEns. — A bright yellow powder slowly but com- 
pletely soluble in water. Strongly acid, contains 34'15 
per cent, arsenic. Supplied in glass tubes filled with an inert 
gas to prevent oxidation. The tube should not be opened 
until immediately before administration. 

Dose, 0'3 to 0'6 gramme. The amount usually con- 
tained in each tube is O'O grm. Mostly given intravenously 
but not now so much used ns Novarsenobenzol intra- 
muscularly. 100 c.c. of hot, sterile, freshly-distilled water 
are put in a sterilized glass vessel. Into it the salvarsnn 
is slowly shaken and dissolved, by stirring with a glass 
rod. Add 4 per cent, sodium hydrate solution. A_ pre- 
cipitate forms, and, as the solution is slowly added, it re- 
dissolves. When this happens, make up the total bulk 
to 200 c.c. with warm normal saline, made with freshly- 
distilled water. Inject the fluid into a vein at the bend 
of the elbow with any of the various apparatus at such a 
temperature that when it enters the vein it is about 
100° P. (88° C.). The patient should be in bed for 24 hours 
before injection. During this time he should have his bowels 
well opened, and have only light diet. During injection he 
should be recumbent, and must remain in bed, on light 
diet, for 24 hours after injection. The operation must be 
strictly aseptic. Often there is soon after it slight pyrexia 
for a few hours ; but severe symptoms — as considerable 
pyrexia, rigors, vomiting, and diarrhoea — can be avoided if 
every one of the above details is observed, especially the 
use of freshly-distilled water ; for after distilled water has 
remained in the laboratory some time bacteria appear in it, 
and even if then sterilized before use, it contains the dead 
bodies of them, and it is these dead bacteria which are thought 
to be the cause of the pyrexia and other symptoms which 
used often to follow the use of salvarsan. 

When given intramuscularly, the dose of salvarsan is 
shaken into 10 c.c. of warm distilled water ; 6 c.c. of 4 per 
cent, sodium hydrate solution is added, and then 6 per cent, 
acetic acid till the mixture is just acid ; then a drop of sodium 
hydrate solution is added, so that when injected it is just 
alkaline. It is then injected intramuscularly into the gluteal 
region, or into the scapular muscles. Occasionally this leads 
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to a painful swelling, and then intravenous injection is to be 
preferred to intramuscular. It should never be given subcutan- 
eously. For further details special works must he consulted. 

Novarsenobenzol. (Not official.) Synonyms.— Neo- 
salvarsan, Novarsenobillon, Neokharsivan. — A condensation 
product of formaldehyde sulphoxylate of sodium andsalvarsan. 
Known as No. 914. A yellow powder. It is as efficacious 
for syphilis as salvarsan, and has the great advantage of 
being freely soluble in water, forming a neutral solution. 
1-5 grm. neo-salvarsan equals 1 grm. salvarsan. A usual 
dose is 1 grm. dissolved without heating, and with very little 
shaking, in 200 c.c. of freshly distilled water, given intra- 
venously. It is often given intramuscularly, and is the best 
preparation for this purpose causing less pain and being 
more quickly absorbed than “ 606.” The dose is 0‘6 grm. 
injected into the gluteal muscles. If the injection causes 
pain the drug may be dissolved in the syringe in 10 iq of 
distilled water and made up to 2 c.c. with creocamph. 
Sometimes an injection of morphia is necessary to relieve 
the pain._ Many observers believe that this is the best 
way to give these arsenical preparations for syphilis, for 
when given intravenously they are perhaps excreted too 
quickly. Further, the intramuscular method is much easier 
than the intravenous. 

Galyl. (Not official.) Tetraoxydiphosphaminodiar- 
senobenzene. A synthetic substitute lor salvarsan. It is a 
ydlow powder given in just the same way as neosalvarsan. 
The usual dose, 0'4 grm., corresponds to 0‘9 grm. of neo- 
salvarsaii. Galyl appears to be as efiBcacious in the treatment 
of syphilis, and ill-effects are very rare. 

Action and Thebapeutics. 

A syphilitic chancre, a secondary syphilide or 
ulceration, or a tertiary gumma or ulceration 
generally improves extraordinarily rapidly after a 
dose of arsenobenzol, novarsenobenzol, or galyl. 
Syphilitic lesions that have been chronic for months 
will disappear in a few days. These drugs are of 
use in acquired or congenital syphilis ; they cannot 
restore structures already destroyed, but will prevent 
the progress of the syphilis. Their use causes the 
spirochetes to disappear and the Wassermann re- 
action usually becomes negative. They probably act, 
after being changed in the body, by altering the 
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tissues of the patient chemically so that they 

to lull the spirochetes. Sometimes ®nt 

follows ; very rarely severe and even 

occur later. Such are encephalitis 

haimorrhagic nephritis, dermatitis an h 

After a usual dose arsenic may he foimd ^ 

up to the eighth day. If the patient is 

any serious organic disease other than g 

and especially if his kidneys are diseased, these d^ 

should either he withheld or given f '“A“be 

doses. Sufficient time has not yet 

sure that syphilis is permanently 

it is wise also to give a two or three y aoses of 

mercury (p. 223). Usually four to 

arsenohenzol, novarsenohenzol, or ga y 

at intervals of a week; some 

muscular injections of mercury \\® 

others do not begin the mercury till P 

of the first arsenical course, which a 

repeated more than once for a shoitei ^i^e, and 

arsenic and mercury are thus a 

even two or three years. All three have been usea 

for pernicious amemia, half the doses ®™P^®y,® , 

syphUis being given intramuscularly. Arsenobenzo 
(0-1 grm., water 30 m (2 mils), glycerin h 
15 mils) has been used with benefit as a local swab 
for chronic ulcerations of the mouth. 

Toxicology. 

Acute Poisoning.-White arsenic is frequently used as 
a poison. Soon after taking it the suSerer ' 

ness, nausea, sickness, epigastric pain and „ 

symptoms quickly increase. The vomit is brown, ° 

a=~:i r 

even if the arsenic has not been taken by 
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been applied in large quantities to cancerous growths. "This 
shows that arsenic is excreted from the blood into the stomach. 
The small intestines are also acutely inflamed. 

Treatment . — Wash out the stomach. Give emetics (p. 145) , 
choosing the least irritating and least depressing. The stomach 
must be completely emptied. Give unlimited quantities oi 
freshly prepared humid peroxide of iron (p. 204) or dialysed 
iron (p. 204). If neither of these is handy, give magnesia 
in large amounts, or large doses of castor oil and water. 
Give brandy or ether subcutaneously ; apply hot blankets and 
bottles to the feet and the abdomen. 

Clixoiiic Poisoning Often, when arsenic is taken as 

a medicine, slight symptoms of poisoning are seen. They are 
loss of appetite, nausea, perhaps vomiting, slight abdominal 
pain, and mild diarrhoea. The eyelids become a little pufiy, 
the conjunctivse injected, the eyes and nose water, and there is 
slight headache. These symptoms, of course, show that the 
dose given is too large, and that it must be decreased. 

Arsenic is so often used in the manufacture of all sorts 
of articles, especially wall papers and fabrics, that chronic 
poisoning by it is frequently seen. It is also met with in 
workers in arsenic, and in persons to whom it has been given 
with intent to murder. The symptoms produced are those 
already mentioned as present when large doses of arsenic are 
taken medicinally. 

Long-continued use of arsenic may induce peripheral neu- 
ritis; the chief symptoms of arsenical neuritis are herpes 
zoster, paralysis of the muscles of the limbs, especially the 
extensors of the hands and feet, ataxic gait, severe darting 
pains in the limbs, and rapid muscular atrophy. Several cases 
are recorded in which arsenic has caused general brown pig- 
mentation of the skin, best marked about the neck. Very rarely 
pigment forms in the mucous membrane of the mouth. It may 
also give rise to a general increase of epidermic scales (kera- 
tosis) and to brown pigmentation of patches of psoriasis, and 
in quite exceptional cases cause eczema or urticaria. The 
tongue may be silvery. After death from chronic poisoning, 
in addition to the gastro -intestinal and nervous lesions, there 
is widespread fatty degeneration of most of the organs of the 
body. It is well seen in the liver, kidneys, stomach, and 
muscles, including the heart. 

Repeated doses given to animals abolish the glycogenic 
function of the liver, and puncture of the floor of the fourth 
ventricle no longer causes glycosuria. In frogs poisoned with 
arsenic the epidermis peels oS very easily. This is due to 
degeneration of its lower cells, the degeneration proceeding 
from the lowest layer outwards. 
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ANTiifioiviirni. 

Antimony. Sj'mbol, Sb. Atomic weiglit, 120-2. 

(Not oflicinl.) 

1. Antiinoiiiiiiii S«l|»luir:»lnni.— Sulphurated 
Antimony. A mixture of antimony sulphides and oxides. 

Sounen.— Boil anlimonious sulphide with sublimed sul- 
phur and a solution of soda, and precipitate with sulphuric acid. 

CiiAUACTKas. - A dull-red powder, insoluble in water. 

Dose, 1 to 2 — G to 12 ccntigrins. 

Contained (1 part in 4.J) in Pilula Ilydrargyri Subchloridi 
Composita. 

2. Antiinoiiii Oxiduiii. — Antimonious Oxide. 
Sb,0„. 

Sounen. — Pour a solution of antimonious chloride into 
water. The precipitated oxychloride is treated with sodium 
carbonate, and the result washed and dried. 

CnAnACTEns.— A greyish -white powder, insoluble in water. 

Dose, 1 to 2 gx.— 6 to 12 centigrnis. 

Preparation. 

Pulvis Antimonialis. — A substitute for 
“ James’s powder.” Antimonious oxide, 1 ; calcium 
phosphate, 2. 

Dose, 3 to 6 gr. — 2 to clecigxnis. 

3. Antimonitun Tnrtarnlum — Tartarafed An- 
timony, or Potassio-tartrate of Antimony. (KSbO.O^HjOe)-, 
HjO. Si/noni/7n.~ Tartar emetic. 

SonncE. Prepared from antimonious oxide and acid 
potassium tartrate, made into a paste with water until com- 
bination has taken place, and purifying by crystallization. 

CHABACTEas. — Colourless transparent crystals w’ith trian- 
gular facets. Sohihility.— 1 in 17 of cold, 1 in 3 of boiling 
water. The solution is faintly acid. 

Incompatibles. — Gallic and tannic acids, most astringent 
infusions, alkalies, lead salts. 

Impubitt. — Acid tartrate of potassium. 

Dose, ^ to 1 gr. — 2-5 to 8 milligrms, ; i to 1 gr. 
(emetic) — 3' to 6 centigrms. 

Preparation. 

Vinum Antimoniale. Tartarated antimony, 

4 ; boiling distilled water, 40 ; sherry, to make 1000. 

Dose, lO to 30 jn. — 6 to 18 decimils, 2 to dc 
fl. dr. — 8 to 16 mils, as an emetic. 
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Action, 

External. — Antimonial compounds are powerful 
external irritants. _ Tartar emetic produces a pustular 
eruption at the point of application. 

Internal . — AlimentaTy canal.-~All compounds of 
antimony are powerful irritants, internally as well 
as externally ; the action of tartar emetic is best 
known. The first result of swallowing this is 
vomiting. The early acts of vomiting are entirely 
due to the direct action of the drug on the wall of 
the stomach, but after it is absorbed, by its actmn 
on the medulla it also produces sickness ; but this 
action is slight. It will cause vomiting when 
injected into the blood, a little by its action on the 
medulla — for it will act if the stomach is replaced by 
a bladder — but chiefly because some of it is excreted 
into the stomach and intestines, and thus the 
vomiting is continued for some time. In large doses 
tartar emetic is irritant to the intestine. 

Heart , — Antimony acts upon man as upon the 
lower animals. It is a powerful cardiac depressant, 
diminishing both the frequency and the force of the 
beat of the heart. Experiments on animals have 
shown that the final stoppage takes place in diastole, 
and that the chief action of antimony is that of a 
direct depressant to the cardiac muscle itself. Of 
course the cardiac depression causes the arterial 
pressure to fall, but part of this efi’ect is due to a 
coincident action upon some portion of the vaso-motor 
system ; the probability being that antimony, paralys- 
ing the muscular coat of the arteries, relaxes them. 

Bespiration . — Respiration is depressed, the move- 
ments become weaker, and inspiration is shortened, 
but expiration is prolonged. Finally, the pauses 
become very long and the movements very irregular, 

Nervotis and muscular systems . — Here also anti- 
mony acts as a powerful depressant, especially to the 
spinal cord, and to a less extent to the brain ; hence 
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moderate doses cause a feeling of languor, inaptitude 
for mental exertion, and sleepiness. Experiments 
on animals show that after the administration of 
large doses of antimony reflex movement is soon 
lost, and that this is due to a depressing effect on 
the sensory part of the spinal cord. This depres- 
sant influence is felt also in the muscles, and hence 
antimony will relieve spasm. 

Temperature . — Moderate doses hardly afi'ect the 
temperature, hut large doses cause a considerable 
fall, owing, no douht, in the main to the circulatory 
depression. These depressant effects on the heart, 
respiration, and temperature are largely due to the 
vomiting, for although antimony is a general depres- 
sant after absorption, it is slowly absorbed. 

Excretion . — Antimony is excreted by the urine, 
bile, sweat, bronchial secretion, milk, and particularly 
by the fteces. We have seen that part of its emetic 
effect is due to its excretion into the stomach. As 
it passes out by the bronchial mucous membrane it 
increases the amount of secretion, and thus acts as 
an expectorant. On the skin its action is that of 
a profuse diaphoretic. This is chiefly a secondary 
result of the depression of the curculation, but it is 
possibly in part a direct local effect. In frogs the 
action on the skin is very like that of arsenic, but 
antimony softens rather than detaches the epidermis, 
which thus becomes a jelly-like mass. Being ex- 
creted in the bile, it perhaps aids its flow ; therefore 
it may be a cholagogue. 

In passing through the kidneys it may be slightly 
diuretic, but this depends upon the amount of per- 
spiration produced by it. If its use is continued 
for some time it wiU cause, like arsenic, fatty degene- 
ration, especially of the liver, and abolition of the 
hepatic glycogenic function. 
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Therapeutiob. 


External. — Formerly an ointment of tartar 
emetic was commonly applied as a counter-irritant. 

Internal. — Alimentary canal. — Tartar emetic_ is 
not to be recommended as an emetic, for the action 
is slow, and tbe general depression of emetic doses 
is great. For this reason it should never be given to 
produce purgation. Some years ago it was given if 
an emetic was required for laryngitis, bronchitis, or 
any acute inflammatory condition of the respiratory 
tract, but usually ipecacuanha is preferable. 

Gwculation. — ^timony was formerly largely 
employed, especially in combination with aconite, to 
reduce the force and frequency of the pulse in all 
sorts of febrile conditions, but this is now generally 
thought unnecessary. If it is to be used it is espe- 
cially indicated in respiratory affections, for then its 
expectorant effect may be valuable. 

Bespiration, — It has been very much given for 
the early stage of acute bronchitis, but certainly it 
should not be continued after a free secretion of 
bronchial mucus has been set up by it. After that 
it is, on account of its depressing influence, an un- 
desirable expectorant. 

Nervous and muscular systems. — Its use as a 
sedative in delirium tremens is now abandoned, and 
the introduction of chloroform has made it unneces- 
sary to employ tartar emetic to relax muscular spasm 
in herniffi and dislocations. 


Bemote effects. — Occasionally it is given in fevers 
for its diaphoretic influence, and for its slight 
pyretic action. Sometimes it is ordered as a chola- 
gogue, but because of its powerful depressant action 
it is less used as a medicine than formerly. 

A 2 per cent, solution of tartar emetic gi^®^ 
intravenously is useful for Kala-azar (Leishmaniasis). 
The first dose is 2 c.c., and 1 c.c. is added at each 
bi-weekly dose until 10 c.c. is reached. j3u arzu 
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is successfully treated tbe same way by injecting 1 
or 2 grs. for each dose till 80 grs. bave been given, 
as is also trypanosomiasis when atoxyl is given at tbe 
same time. Tartar emetic intravenously is also 
useful for filariasis. 


Toxicology. 

Acute Poisoning'. — The symptoms arc very like those 
of arsenical poisoning (p. 234). i-’ost viortcm. — The gastro- 
intestinal irritation is very similar, but less marked. 

Treatment. — Unless the vomiting is very free, apomor- 
phine subcutaneously, or zinc sulphate by the mouth, or 
the stomach-pump may be used. Also frequent doses of 
half a drachm of tannic or gallic acid dissolved in vrater 
strong tea or coffee, mucilaginous drinks, and stimulants 
subcutaneously. Hot water bottles and warm blankets may be 
necessary. 

Chronic poisoning is very rare. 

CHROMIUM. 

Symbol, Or, Atomic weight, 52. (Not official.) 

1. Acidiim Cliromiciiin.— Chromic Acid. Chromic 
anhydride. CrOj. 

Source. — Prepared from potassium bichromate by the 
action of sulphuric acid. 

Characters. — Crimson aciculnr crystals, very deliques- 
cent, soluble in water. Eeadily yields oxygen, and will there- 
fore easily explode. It does so with either glycerin or alcohol. 

Preparation. 

Liquor Acidi Chromici. — Chromic acid 25 ; 
water, to 100. 

Action. 

External. — In consequence of its oxidizing power 
chromic acid is a powerful deodorant and disinfec- 
tant. It coagulates albumen and oxidizes organic 
matter, and is therefore a powerful caustic. 

Internal. — None is known. 

Therapeutics. 

External. — As a lotion, 1 in 40, or even stronger, 
chromic acid has been used for its disinfectant 
properties to wash foul ulcers and sores, and also as 
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a local application for ozasna, gonorrhoea, leucorrhcea, 
and bad ulceration of the mouth, but a gargle should 
contain only a grain in a fluid ounce. The pharma- 
copoeial liquor is occasionally used as a caustic to 
destroy condylomata. 

2. Potassii JBiclU’omas.— Potassium Bichro- 
mate. KjGr;0,, 

SouKCE. — Prepared from chroiue ironstone by roastmg 
■with lime in the presence oi air, treating the resulting 
chromate ■with a potassium salt and subsequently with an acid. 

Chaeacters.— Large orange-red transparent triclinic crys- 
tals. Solubility . — 1 in 10 of water. 

I'NGOAirATiBLEB. — Owing to the ease with which it oxidizes 
it readily forms explosive compounds. Hence it is best pre- 
scribed with kaolin or in capsules. 

Dose, ^ to I gr. — 6 to 12 millig'nas. — in capsules, 
or as a pill with kaolin. 

Action and Thebapeutios, 

Handling the salt frequently may produce eczema. 
Its solution is a very severe gastro-intestinal irritant. 
Potassium bichromate is said to be useful for gastric 
catarrh and gastric ulcer; it is best given on an 
empty stomach thrice a day. 


The remaining groups of the inorganic drugs 
are non-metalhe. 


GROUP YIII. 

Containing Phosphorus only. 

PHOSPHORUS. 

Symbol, P. Atomic weight, 31-04, (Official.) 

Source. — Obtained from calcium phosphate. 

Characters. — A wax-like solid, freely soluble in carbon 
bisulphide, sparingly soluble in alcohol, ether, and chloro- 
form, 1 in 80 in olive oil or melted fat, insoluble m 
water ; luminous in the dark. Must be kept under water, as 
it oxidizes and takes fire very easily. 
gen it forma red or amorphous phosphorus, whicn i 
poisonous, as it is so insoluble that it cannot be aoso 
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Dose, ^ to r ?5 gr.— 0-6 to 2-5 milligrms.— in pill 
or solution. 

Preparations. 

1. Oleum Pliosphoratum. — 1 of phosphorus 
dissolved at 80°C. in 98 of almond oil, which must first 
be heated to 150°C. and filtered to remove water and 
organic matter, for this would otherwise oxidize the 
phosphorus ; 1 of oil of lemon is finally added. This 
preparation is very nasty. Strength . — 1 per cent. 

Dose, 1 to 5 m. — 6 to 30 ceutimils (in a 
gelatin capsule). 

2. Pilula Phospliori Thosphorns, 1 ; oil of 

tbeobroma, 40; wool fat, 11; kaolin, IG; sodium 
sulphate, 32; carbon disulphide, 20. Strength . — 
1 per cent, of phosphorus. 

This pill should be freshly prepared. It is one 
half the strength of the corresponding pill B. P. 1898. 

Dose, 1 to 4 gr. — 6 to 25 ceutigxms. 


Action. 

The only known action of minute doses of phos- 
phorus is that in animals the spongy tissue of 
the hones is thickened by the deposition of true 
bone of normal composition, and the compact tissue 
is rendered more dense. If rather larger, frequently 
repeated doses are given for some time, prohfera- 
tion of the interstitial connective tissue of the 
stomach, liver, and kidney is also found. With still 
larger doses fatty degeneration is produced, as de- 
scribed under Toxicology. Phosphorus enters the 
blood as phosphorus, and acts as such, not as 
phosphoric acid. It is eliminated in the urine as 
phosphates. Ehxir Phosphori (B. P. 0.) — dose, 15 
to 60 m. (1 to 4 mils) — is the best fluid preparation. 

Thebapeutics. 

It has been used in osteomalacia, in rickets, and 
in cases of ununited fracture, but for rickets at least 
it is a very inferior remedy, and it is probably of 
little use in medicine. 
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Toxicology. 

Acute Poisoning. — Phosphorus is often taken, or 
administered criminally, either as match heads or vermin 
paste. For the first few hours there are no eSects, then the 
following symptoms of gastro-intestinai irritation set in : — 
Nausea, abdominal pain, and vomiting ; the vomited matters 
smell of phosphorus and are luminous. There is some 
general depression. Diarrhoea is rare. The patient may die 
of collapse, but far more frequently these symptoms all pass 
off, and he appears quite well. But after three or four days 
jaundice is noticed, and this soon becomes very deep ; there 
is now great prostration, the liver is enlarged, the abdomen 
distended, and he complains of intense thirst. Vomiting of 
altered blood and diarrhoea with bloody stools may be ob- 
served, but these two symptoms are not severe. The skin is 
cold, the pulse feeble and rapid. The urine is scanty, highly 
coloured, albuminous, bile-stained, and perhaps bloody ; it 
contains the acetone bodies and lactic acid, and in the toal 
stages may contain bile acids and crystals of leucin and 
tyrosin. There is an excessive protein metabolism as shown 
by the increase of sulphates, phosphates, and nitrogen in the 
urine. This last comes from the excess of ammonia which is 
produced in the protein tissues and poured into the blood to 
neutralize the lactic acid and the acetone acids, which appear 
because phosphorus prevents the complete oxidation of 
glycogen, fat, and the non-nitrogenous results of protein break- 
down. This incomplete oxidation leads to the accumulation 
of fat in the liver and the muscles which undergo fatty de- 
generation. Muscular twitchings occur, the patient becomes 
comatose and dies. Post mortem. — Two results are very 
striking. (1) Fatty degeneration (thus phosphorus resembles 
arsenic and antimony), affecting principaUy the liver, in 
which it is very marked ; and if the patient lives long enough 
there may be a diminution in size of the organ. Fatty 
degeneration is also found in the muscles, kidneys, and 
gastro-intestinal tract. (2) Hsemorrhages are seen in many 
places, and ecchymoses are sometimes very abundant. If 
they occur in the gastric and intestinal mucous membranes 
they may give rise to the erroneous belief that evidences of 
acute gastro-intestinal irritation can be found at death. The 
symptoms of phosphor us poisoning in many respects resemble 
those of acute yellow atrophy of the liver. 

Treatment. — Thoroughly empty the stomach by a 
stomach-pump or by washing it out. Give copper sul- 
phate as an emetic (see p. 184), three grains (2 deoigrms. 
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every few minutes till vomiting is induced, then every 
15 minutes; also half a drachm of oil of turpentine (g.n.) 
every half-hour. A full dose of a saline purge may be 
administered. No other oils or fat should on any account 
bo given. 

Chronic Poisoningf. — This, which used to be seen in 
those who worked among phosphorus fumes, is now of great 
rarity. The chief symptoms arc those of gastro-intestinal 
irritation and necrosis of the jaw. This Stockman has shown 
to be due to the fact that the phosphorus fumes, when the 
gum is broken, gam access to the bone and lower its vitality, 
so that it easily becomes the seat of tubercular disease. 
Sufferers from phosphorus necrosis often die from general 
tuberculosis. 

1. Calcii Il 3 i»oi>liosplus.— Calcium Hypophos- 
phite. Ca(PH_0._.)„ 

SouncE.— Heat phosphorus with slaked lime and water. 

CiiAiiACTEiis.— White pearly crystals, with a bitter nau- 
seous taste. Solubility . — 1 in 8 of cold water. 

Pose, 3 to 10 gr.— -2 to 6 decigrms. 

2. Sodii llypopliospliis.— Sodium Hypophos- 
phite. NaPH-Cg. 

SocacE. — Add sodium carbonate to a solution of cal- 
cium hypophosphite and evaporate. 

CHABACTEns. — A white granular salt with a bitter taste. 
Solubility . — 1 in 1 of water. 

Pose, 3 to 10 gr. — 2 to 6 decigrms. 

Therapeutics op Htpophosphites of Calcium 
AND Sodium. 

These drugs have been recommended for phthisis, 
but although m some cases they appear to have done 
good there is no satisfactory evidence of their value. 
Hypophosphite of iron is often prescribed (dose, 1 to 
6 gr., 6 to 80 centigrms., slightly soluble in water). 
All three hypophosphites are best given dissolved 
in water and syrup. The Syrupus Hypophosphitum 
Compositus (B. P. 0.), dose ^ to 2 fl. dr. (2 to 8 
mils), contains those of iron, potassium, quinine, 
calcium, and manganese, together with gr. (0’4 
milligrm.) of strychnine in each drachm. This is 
a popular general tonic. It should be remembered 
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that hypophosphitea explode if heated. Calcium 
Lactophosphate is described on p. 163. 

GlyccropUospliates. — (Not official.) 

Calcii Glyoerophosphas (dose, 3 to 10 gr., 2 to 6 decigrms., 
soluble in water) is most used. Ferri Glycerophosphas (dose, 
1 to 5 gr., 6 to 30 eentigrms., sparingly but sufficiently soluble 
in water) is a useful salt. Glycerophosphates have been much 
given to persons who from overwork or disease are run down, 
weary, and easily tired, and certainly in some cases they are 
of benefit. They are best given in an ounce of water flavoured 
with syrup, and taken directly after meals thrice daily. Many 
other glycerophosphates, besides the above, are in the market. 
An excellent preparation is the Syrupus Glycerophosphatum 
Compositus (B. P. C.), dose 1 to 2 fl. dr. (4 to 8 mils). It 
contains glycerophosphates of calcium, potassium, sodium, 
magnesium, and iron, with citric acid, cafieine, and strychnine. 
There are in the market many preparations of casein asso- 
ciated with glycerophosphates. Vitafer is an example. The 
preparation Sanatogen is sodium glycerophosphate of casein. 
Tunniclifie’s researches appear to show that the phosphorus 
of glycerophosphates is absorbed and retained in the body. 


GUOXIP IX. 

Chlorine, Iodine, Bromine. 

These elements, which are chemically so closely allied, 
are all of them powerful disinfectants and irritants. 

CHL,ORINE. 

Symbol, Cl. Atomic weight, 35’4G. 

This gas is not official under its own name, but it is offi- 
cially obtained from chlorinated lime and chlorinated soda, and 
acidum nitro-hydrochlorioum dilutum contains free chlorine. 

1. Calx Chloi'inata. — Chlorinated Lime. CaCLOj, 
CaCl,. Synonym . — Bleaching powder. 

Source. — Pass chlorine gas over slaked lime. 

Characters. — A dull white powder, smelling of chlorine, 
which it evolves on addition of an acid or on exposure to air, 
for it absorbs carbonic acid gas. Contains 33 per cent, of avail- 
able chlorine. 

^'reparation. 

Liquor Calcis ChlorinatsB. — 1 of chlorinated 
lime shaken up with 10 of water Yields 3 per cent. 

of oVilnrino 



246 


MATERIA MEDICA 


2. Ijiqiior Sodaj Clilorinatai. — Solution of 
Chlorinated Soda. 

Source. — Jlix a solution of Bodium carbonate with one 
of chlorinated lime. 

Characters. — A colourless liquid with an odour of chlo- 
rine. It is a mixture of chloride, hypochlorite, and carbonate 
of sodium. Contains 2‘5 per cent, available chlorine. To be 
preserved in a cool, dark place. 

Bose, 10 to 20 m. — 6 to 12 decimals. 

Action. 

External. — Chlorine is one of the most powerful 
antiseptics, disinfectants, and deodorizers. Its anti- 
septic power is believed to be due either to its affinity 
for hydrogen or to its replacing this in proteins. 

Internal. — Schafer has shown that the inhala- 
tion of chlorine (even as little as 1 or 2 per cent, in 
air) causes a rapid fall of blood pressure, respiration 
becomes difficult and soon ceases. The lungs after 
death are red, the pulmonary vessels are gorged with 
blood, and there is severe cedema of the lungs. 
Death is due to obstruction of the pulmonary 
vessels. Many soldiers were gassed with chlorine 
by the Germans during the war. The symptoms 
were lividity, great difficulty of respiration, a failing 
pulse, and pouring of a pale brown fluid from the 
trachea. The physical signs were those of pulmon- 
ary cedema and bronchitis. Chlorine taken inter- 
nally is converted into chlorides. 

Therapeutics. 

External. — Chlorine is largely used in the form 
of chlorinated lime to disinfect privies, drains, urinals, 
&c. It may be employed also to disinfect rooms after 
infectious diseases. All metals or articles, such as 
fabrics, likely to be bleached, should be covered up 
or removed; the windows and chimneys should be 
pasted up. The gas can be evolved from common salt, 
black oxide of manganese, and sulphuric acid. The 
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door is then shut, and the cracks around it are pasted 
over with paper. Chlorine water is sometimes em- 
ployed as a wash for foul ulcers. Laharraque’s solu- 
tion is a solution of chlorinated soda one fourth the 
strength of the B. P. preparation. Eau de Javelle 
is a solution containing sodium hypochlorite ; both 
these, liquor calcis chlorinate, liquor sod® chlo- 
rinate, electrolysed salt solution and electrolysed sea 
water, are extremely valuable antiseptics, chiefly 
on account of the hypochlorites they contain, which, 
being decomposed by the tissues, liberate nascent 
chlorine. Dakins solution, which is a 0‘46 to 0‘5 per 
cent, solution of sodium hypochlorite, is used in 
surgery. A dusting powder (called Eupad powder) 
of equal parts of bleaching powder and boric acid is 
excellent for wounds, and so is irrigation of a solu- 
tion of 1 in 1000 to 1 in 2600 of hypochlorite. 

Eusol, used in surgery, is a filtered solution of 
25 grms. of eupad in 1 litre of water. It contains 
0*5 per cent, of hypochlorous acid, i.e. 0 27 grm. 
hypocblorous acid in 100 c.c. It has been injected 
intravenously for septicemia, any benefit is due to 
its antitoxic action ; it cannot in the blood have an 
antibacterial action, as it will be too dilute. 

Chloramine-T (p. toluene-sodium-sulpho-cblor- 
amide) is used as a 3 to 4 per cent, solution for 
surgical work, as a 0‘5 to 2 per cent, solution for a 
mouth wash or douche. The 2 per cent, oily solution 
is an excellent spray disinfectant for the nose for 
carriers of the meningococcus. Dakins solution, eusol 
and chloramine-T all act in virtue of their chlorine. 

Internal. — A gargle (Gargarisma Chlori, B. P. C.), 
containing free chlorine is very useful for syringing 
and rinsing the fauces and nose in scarlet fever and 
other septic conditions. To make it put 200 gr. 
of potassium chlorate in a dry bottle, pour on 40 m 
of^ hydrochloric acid, set aside, loosely corked for 10 
minutes, then a pint of water in 4 or 5 successive 
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portions, shaking each time. It must be quite re- 
cently prepared and diluted with an equal part of water. 

lODOitr. 

Iodine. Symbol, I. Atomic vreight, 12G'92. (Official.) 

Source. — Obtained from the ashes of seaweeds and from 
mineral iodides and iodates. . 

Characters. — Ehombio prisms or octahedrons, with a 
peculiar odour and dark colour, giving a violet vapour on heat. 
Solubility . — 1 in 5000 of water ; freely in alcohol^ (90 per 
cent.), ether, chloroform, or a solution of potassium iodide. 

Incompatirles. — Metallic salts, mineral acids, alkaloids, 
oil of turpentine, and ammonia; with the last two explosive 
compounds may be formed. 


Preparations. 

1. Tinctnra lodi rortis. — Iodine, 10; potas- 
sium iodide, G ; water, 10 ; alcohol (90 per cent.), to 
produce 100. Strength. — 0‘1 grm. of iodine in each 
millilitre ; gr. in 1 ia. This corresponds to Linimen- 
tum lodi, B. P. 1885, and contains the same proportion 
of iodine as the Liquor lodi Fortis, B. P. 1898. 

2. Tinctura lodi IVIitis. — Iodine,!; potassium 
iodide, 1 ; water, 1 ; alcohol (90 per cent.), to produce 
40. Strength. — 0'025 grm. in each millilitre ; ^ gr. in 
1 ni.. This contains the same proportion of iodine as 
Tinctura lodi, B. P. 1898. 

Dose, 2 to 5 m. — 12 to 30 centimils. 

3. TTn^ientTim lodi. — Iodine, 1 ; potassium 
iodide, 1 ; glycerin, 3 ; prepared lard, 20. Strength . — 
4 per cent, of iodine. In India prepared suet should 
be used instead of prepared lard. 


Action. 

External. — The actions of iodine applied exter- 
nally are the same as those of chlorine, that is to 
say, it is powerfully disinfectant and irritant. 
Iodine applied to the skin produces a yellow stain, 
which can be removed by an alkali or sodium 
hyposulphite. It also causes a sensation of 
heat and burning, dilatation of the vessels (rube- 
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faction), some cedematous swelling, and some 
exudation of leucocytes, to which its energetic 
absorbent action is partly due. There often is 
an accumulation of fluid under the epidermis 
forming a vesicle. Preparations of iodine are rarely 
used strong enough to produce more powerful irri- 
tation than this. The external application of them 
probably reflexly contracts the vessels of the sub- 
jacent organs, and this may explain their use^ as 
counter-irritants. If they are too strong, the irrita- 
tion set up by them will proceed to the^ formation of 
pustules, and deep inflammation with scarring. 
They usually destroy the superficial cuticle, so that 
after the use of them the skin peels. Iodine may 
be absorbed from the sMn, and the alkalies of the 
blood serum lead to the formation of sodium iodide 
and sodium iodate ; thus 

GNaHCOs-l- 812=6002 -t-SHzO-f-SNal-fNalOa. 
These, when they meet an acid, undergo double 
decomposition; thus 

SNald-NalOg -b 3H20=6NaH0 + SI2. 

Thus free iodine is formed in the stomach and 
kidneys, and so if iodine has been applied to too large 
an area we get gastro-intestinal irritation and 
vomiting. The same may happen if it is taken by 
the mouth, and it may cause precisely the same 
symptoms of iodism as potassium iodide (p. 253 ). 
Iodine preparations are parasiticide to the various 
vegetable and animal parasites which infest the skin. 

Internal. — Minute doses of the tincture occa- 
sionally stop vomiting. In the stomach iodine is 
converted into iodides ; what is known of their 
action will be described presently. The vapour is 
very irritating to the respiratory passages. Almost 
all the minute amount of iodine in the body is in 
the thyroxin of the thyroid. Lack of intake of the 
necessary minute quantity of iodine leads to goitre. 
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Therapeutics. 

External. — Iodine is rarely employed for its 
antiseptic properties, as clilorino is cheaper, except 
that it is constantly used as a paint for the skin 
before operations. The preparations of iodine 
are frequently used as counter-irritants for chro- 
nic inflammation of joints, for pleurisy, chilblains, 
periostitis, and many other purposes. The mild 
preparations of iodine are applied over chronically 
inflamed lymphatic glands when the cause of the 
swelling cannot be remoi'ed. A decolorized tincture 
of iodine is prepared, consisting of iodine dissolved 
in rectified spirit, and decolorized by a strong 
solution of ammonia. Its strength is about 1 in 
40 nearly. It is a B. P. C. preparation, and 
has the advantage of not staining the skin, but it 
contains no iodine, for iodide and iodate of ammo- 
nium are formed. Therefore it is a much milder 
irritant than other iodine preparations. Any effect 
it may have is due to excess of ammonia. The weak 
tincture, or, if it can be borne, the strong, is often 
used as an antiparasitic for ringworm. Coster’s 
paste, which is sometimes employed for this disease, 
consists of 120 grains (8 grms.) of iodine dissolved 
in 1 fl. oz. (80 mils) of light oil of wood tar. Morton’s 
fluid, which was formerly used as an injection for 
spina bifida, consists ofio^ne 10 grains (6 decigrms.), 
potassium iodide 30 grains (20 decigrms.), glycerin 
1 fl. oz. (30 mils). 

Internal. — The vapour of iodine is occasionally 
inhaled for diseases of the lungs, but it probably does 
more harm than good. One or two minims of the weak 
tincture in half an ounce of water are often given, 
empirically, every half-hour in cases of vomiting, and 
sometimes with benefit. Preparations of seaweed 
have among uneducated persons a reputation for 
reducing obesity. If they do it is probably because 
the iodine, chlorine, and bromine in them set up 
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such dyspepsia that the proper digestion and ab- 
sorption of food are prevented. Extracts of Fucus 
vesiculosus, the bladderwrack or seawrack, have been 
used, and are the basis of some quack preparations. 

lodipin. — (Not olBoial.) Synonym. — Jodipin, lodinol. 

Dose (of 25 per cent, preparation), 30 to 60 m. (2 to 
4 mils) by mouth, subcutaneously or intramuscularly, 

A compound of iodine and sesame oil prepared by 
repeatedly iodizing the oil by iodine monoehloride. It is a 
thick yellow oU similar to bromipin [see p. 261), and the 
strength usually sold contains 25 per cent, of iodine. It is 
used for tertiary syphilis as is potassium iodide (q.v.). The 
above mentioned doses may often be greatly exceeded with 
advantage. lodipin may be given by inunction, or if by the 
mouth, as an emulsion. The advantage of it is that iodine 
is given off slowly from it. 

1. Potassii lodidiun.— Potassium Iodide. KI, 

SouBCE. — Dissolve iodine in liquor potassse. Evaporate 
and heat the residue with charcoal ; the oxygen of the iodate 
is carried oS as carbonic oxide. Dissolve in boiling water, 
filter, wash, and crystallize. 

Chabactebs. — Whitish opaque cubical crystals having a 
saline taste, without odour if pure. Solubility. — 4^ in 3 of 
water ; 1 in 12 of alcohol (90 per cent.) ; 1 in 3 of glycerin. 

Ikcompatibles.— Bismuth subnitrate, sweet spirits of 
nitre, liquorice, preparations containing starch. 

Impubities lodates. 

Dose, 5 to 20 gr. — 3 to 12 decigrrms. — or more. 

Preparations. 

1. Diuimentum Potassii lodidi cum Sapone. 
Potassium iodide, 30; curd soap, 40; glycerin, 20; 
oil of lemon, 2 ; water, 200. 

2. Ungruentum Potassii lodidi Potassium 

iodide, 10 ; potassium carbonate, 0'6 ; water, 9'4 ; 
benzoated lard, 80. 

In India, benzoated suet should be used instead of 
benzoated lard. 

Potassium iodide is contained as a solvent in all phar- 
maoopceial preparations of iodine. 

2. Sodii lodidum.— Sodium Iodide. Nal. 

SouBCE. — Made from a solution of soda, as potassium 
iodide is made from a solution of potash. 
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CnARXcTKRS. — A white, deliquescent, crystalline powder, 
with a saline taste. Freely soluble in water, glycerin, and 
alcohol. 

Dose, 5 to 20 gr.— 3 to 12 decigrms. 

3. Acidnm Ilytlriodiciim Dilutiim.— Diluted 
Hydriodic Acid. It is an aqueous liquid containing, when 
fresh, 10 per cent, by weight of hydrogen iodide, HI, and 1 of 
hydrogen hypophosphite, HPH-.0;. 

SonncK.— Obtained by the action of hydrogen sulphide 
on a solution of iodine with the subsequent addition of 
hydrogen hypophosphite. 

Characters. — A clear, colourless liquid. 

Incompatibles.— Alkalies and their carbonates, mctallio 
oxides, salts of silver and lead. 

Dose, 5 to 10 ni. — 3 to 6 decimils. 

Preparation. 

Syrupns Acidi Hydriodici. — Diluted hydriodic 
acid, 10 ; distilled water, 5 ; syrup to produce 100. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Action op Iodides. 

External. — They have none. They do not irri- 
tate, and they are absorbed by the unbroken skin in 
very small quantities. 

Internal. — There is much uncertainty about the 
action of iodides, and several views have been put 
forward. The best known is that of Binz, who 
teaches that they are decomposed in the body 
by small quantities of nascent oxygen (set free by 
living protoplasm) acting upon an iodide which is in 
an acidulated solution, the acid being provided by 
carbonic acid. Thus 

KI + H2O + COj^KHCOs -1- HI 

and then 

2HI-l-0=H20-fl2. 

We have just shown that iodine acts as an absorb- 
ent and that it leads to leucocytosis ; and that iodides 
act in virtue of the iodine set free from them in the 
body is supported by the fact that the older physicians 
produced the same therapeutic effects by giving iodine 
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internally as we procure with iodides, and that iodine 
taken internally will produce symptoms of iodism. 
Potassium iodide replaced iodine in therapeutics 
because it does not cause the same gastro-intestinal 
irritation. The beneficial effects of iodides are very 
marked in syphilis, for although they do not kill the 
spiroehaetes they absorb the inflammatory matter 
around them. Iodides are useful for goitre. They 
have a specific effect on the mammary gland, for 
they lessen the secretion of milk. In long-continued 
large doses they cause atrophy of the testicles and 
breasts. Some believe that they aid the elimination 
of lead, and this may be due to the fact that 
albuminate of lead is soluble in solutions of potas- 
sium iodide. Occasionally a well-marked feeling 
of general depression is produced by large doses 
of potassium iodide. It has recently been conclu- 
sively shown that neither iodide of potassium nor 
that of sodium produces any effect on the heart or 
blood-vessels. Iodine is rapidly eliminated by the 
urine, saliva, sweat, and mucous membranes. When 
taken in excess iodides produce a number of symptoms 
known as Iodism. 

Iodism. — The patient complains of heavy pain 
over the frontal sinus, running at the nose, sore 
throat, increased secretion of saliva, and an eruption 
on the skin, consisting of patches of erythema. In 
rare cases there is albuminuria. The inflammation 
about the fauces may spread to the gums or down 
the trachea, setting up larjmgitis, tracheitis, and 
bronchitis. These symptoms have been ascribed to an 
excessive formation of free iodine formed as men- 
tioned above — and this is supported by the fact that 
they can be checked by large doses of sodium bicar- 
bonate, which keep the fluids of the body alkaline and 
thus prevent the formation of free iodine — and also 
to the decomposition of iodides by nitrites, for minute 
traces of these are believed to exist in saliva, nasal 
and bronchial mucus, and sweat, and they will liberate 
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free iodine from potassium iodide. It is stated in 
support of this view that sulphanilic acid (dose, GO to 
90 gr., 4 to 6 mils), which forms a very stable com- 
pound with nitrous acid, will prevent iodism. The 
susceptibility of people to poisoning by iodides varies 
very much. 

Thekapeutics of Iodides. 

The most important use of iodides is for syphilis ; 
their value for the primary and secondary stages 
is comparatively slight, but they are invaluable 
for the tertiary stages, as they often cause the rapid 
absorption of nodes, gummata, and other syphilitic 
deposits. The pharmacopoeial dose may often be 
exceeded: patients sometimes take two, three, or 
even four drachms a day. Large doses are especially 
used in syphilis of the nervous system. Potassium 
iodide is often prescribed with perchloride of mer- 
cury. The biniodide is formed and dissolved in the 
excess of potassium iodide. The iodine leads to the 
absorption of the inflammatory matter around the 
spirochaetes which are then killed by the mercury. 

Chronic rheumatoid arthritis is often treated, and 
sometimes with benefit, by small doses of potassium 
iodide continued for a long while, but probably iodide 
of iron is more useful. Gonorrhoeal rheumatism 
is often treated with potassium iodide. It fre- 
quently aids the absorption of chronic inflammatory 
products, even when they are not syphilitic. Therefore 
certain forms of joint disease, of pleurisy, and of pul- 
monary consolidation sometimes yield to treatment 
by this drug. It has been applied successfully by 
means of cataphoresis to parts afiected with chronic 
rheumatism. It often benefits some forms of goitre 
and increases the amount of iodine in the thyroid. 
The attempt has been made to cure aneurysms 
which are inaccessible to surgery by giving potassium 
iodide for long periods, for it is thought that it 
aids the coagulation of blood in them ; but as at the 
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same time tlie patient is always kept in bed, it is 
difficult to say bow much of any improvement tbat 
may happen to take place is due to the iodide. 
Frequently it relieves the pain of aneurysm or 
angina pectoris. It is a valuable expectorant, and 
sometimes cures eases of bronchitis when other 
remedies have failed. Chronic Bright’s disease has 
been treated with this drug. Lardaceous disease 
of the kidneys and other organs is benefited by it. 
It is recommended for asthma, and in some cases 
does much good, either given by the mouth, or as 
one of the numerous proprietary hquid inhalations 
sold for asthma, many of which contain iodide^ of 
potassium, acetone, and glycerin. It is occasionally 
given~Eb“de'cr^ase the secretion of milk. Potassium 
iodide perhaps causes a slightly increased excretion 
of both lead and mercury if they exist in the body, 
and it is therefore occasionally given in cases of 
chronic poisoning by these metals. 

Sodium iodide is not so much used, but it 
produces the same effects as the potassium salt. 
Ammonium iodide (dose, 3 to 20 gr.) may be given 
if the potassium salt causes depression, and it is 
said that rubidium iodide (dose, 5 to 20 gr.) is 
sometimes better tolerated than potassium iodide. 

Diluted hydriodic is usually given when alkaline 
iodides disagree and in the form of Syrupus Acidi 
Hydriodici. This is an excellent preparation for 
children. 

JBROMUl!!:. 

Bromine. Symbol, Br. Atomic weight, 79'92. (Not oiBcial.) 

SonitCE. — Obtained from sea water and saline springs. 

Characters. — A darkish brown volatile liquid with a 
strong and disagreeable odour. Solubility — 1 in 30 of water. 

IsrpURiTT. — Iodine and chlorine. 

Action. 

Like that of chlorine and iodine. It is rarely 
used in medicine. 
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1. Potas^ii Bromidiini.— Potassium Bromide. 

KBr. 

)• Socncn.— Obtained by the internotion of ferrous bromide 

with potassium carbonate. 

CHARACTEas. — Colourless cubic crystals, readily soluble 
in water, with a saline taste. 

iNCOMpATiniiES. — Acids, acid salts, metallic salts, and 
strychnine. 

Dose, 5 to 30 gx. — 3 to 20 decigfrms. 

2. Sodii Itroinidum. — Sodium Bromide. NaBr. 
Source. — Obtained in the same way ns potassium 

bromide, sodium carbonate being used in place of potassium 
carbonate. 

Characters A granular white powder in small cubic 

crystals with a saline taste. Solubility. — 1 in about 2 of water. 

Incompatidles Those of potassium bromide. 

Dose, 5 to 30 gr. — 3 to 20 decigrms. 

3. Anuiioiiii Bromidiiui. — Ammonium Bromide. 
NH^Br. 

Source. — Made by neutralizing hydrobromic acid with 
liquor ammonias and crystallizing. 

Characters. — Small colourless cubic crystals with a 
pungent saline taste. Solubility. — 1 in 1-J- of water. 

Incompatibles. — Acids, acid salts, strychnine, and spirit 
of nitrous ether. 

Impurities. — Iodides, free bromine. 

Dose, 5 to 30 gr. — 3 to 20 decigrms. 

4. Strontii JBromidiun. — Strontium Bromide. 
SrBr3,6H.jO. 

Source. — Neutralize dilute hydrobromic acid with 
strontium carbonate. 

Characters. — Wliite acicular, deliquescent crystals. 
Soluble in less than 1 part of water and in alcohol. 

Dose. — 5 to 30 gr. — 3 to 20 decigrms. 

Action op Bromides. 

External. — They have none. 

Internal. — Alimentary canal. — Solutions of any 
of these three bromides, frequently painted on the 
throat, diminish its sensibility. Medicinal doses have 
no other effect on the alimentary canal. All bromides 
are quickly converted into sodium bromide in the 
stomach and intestines, and they are readily absorhedi 
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Nervous system . — Bromides are powerful depres- 
sants to the nervous system. Thus, if an animal be 
given large doses of any of them, irritation of the 
cortical motor areas, which before easOy excited 
movements, fails to do so. The reflex excitability 
of the cord is considerably diminished. In man at 
least, not only the cortical motor area but the brain 
as a whole is depressed ; therefore these drugs are 
powerful hypnotics. The activity of the muscles 
is also diminished, not only by the action of the 
drugs on the nervous system, but by their direct 
action on them. It has been definitely shown 
that excessive doses of bromide of potassium cause 
in both man and rabbits degeneration of the cortical 
cells, and that this degeneration begins at the 
periphery of the dendrons. Bromine replaces the 
chlorine naturally present in the body ; this appears 
to be unimportant except in the brain and cord, 
where it causes depression. Only those bromides 
which set free bromine in the body have this 
effect. The sensory side of the nervous system 
is unaffected, hence bromides do not relieve 
pain. 

Circulation . — Many sufferers from epilepsy take 
large doses of bromides daily for years without any 
effect on the heart or circulation, hence the common 
statement that bromides in such doses are depressant 
is incorrect. Toxic doses produce a fall of tempera- 
ture ; this is probably in some way secondary to the 
depression of the circulation. 

Bespiration is slightly depressed by bromides. 

Metabolism . — The amount of carbonic acid ex- 
haled is decreased by large doses of bromides. The 
amount of urine is increased ; the colouring matters, 
the sulphur, and the nitrogen in it are increased ; 
but the phosphorus is decreased. 

Sacual organs . — If bromides are taken for a long 
time, a failure of sexual vigour is produced, and 

9 
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ultimately there is a great lessoning of the sexual 
appetite. Bromides are therefore an aphrodisiacs. 

Elimination . — Bromides are rapidly eliminated 
hy the kidneys, skin, saliva, intestinal mucous mem- 
brane, bronchial mucous membrane, and milk. 

Bromism. — If bromides are taken for too long a 
period, a series of symptoms of poisoning, to which 
the above name has been given, may appear. The 
earliest of them is a rash, consisting of red papules, 
chiefly on the face and back, exactly resembling 
some forms of acne. This is probably the result of 
the excretion of the bromide by the sldn. The next 
symptoms are a general lowering of the cutaneous 
sensibility and also of that of the pharynx, then 
there is diminution of sexual power, the patient 
becomes low-spirited, easily fatigued, unfit for work, 
and his intellect is dulled, and in bad cases this 
passes on to dementia, melancholia, and other mental 
disorders. There may be a little conjunctivitis, and 
some increased secretion from the bronchi. 

Bromides owe their action to the bromine 
in them. In man at least, the higher functions 
of the brain are depressed before the lower, and 
these again before the spinal. Thus the depres- 
sion takes place in regular order from above down- 
wards, in the reverse order of the physiological 
development of the functions, and this is commonly 
the case with many drugs. (See Law of Dissolution, 

p. 108.) 

Those who take bromides habitually find them- 
selves unable to sleep without them, and their intel- 
lect becomes obscured. These bad effects are in- 
tensified by the fact that gradually larger doses are 
required to produce sleep, and thus the unfortunate 
sufferer becomes more and more a slave to the 
drug. . 
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Therapeutios op Bromides. 

External. — None. 

Internal . — Alimentary canal . — Formerly the 
back of the throat was painted with a solution of a 
bromide before a laryngeal examination, but now 
cocaine is employed for this purpose. 

Nervous system . — Because of their depressing 
effect bromides are largely used for many nervous 
diseases. They are the most valuable drugs we 
have for the treatment of epilepsy, acting no doubt 
by diminishing the excitability of the cerebral cortex. 
They rarely cure, but often greatly diminish the 
number of fits. It is impossible to say of any given 
case whether bromides will do good, therefore they 
must be tried in all ; petit mal is more diflScult to 
influence than grand mal. The next most common 
use of bromides is as hypnotics. They are most 
useful when there is no organic cause to explain the 
insomnia, and therefore they are not employed when 
pain keeps the patient awake, but are given with 
great benefit in the insomnia of overwork, worry 
or that connected with the climacteric period. The 
sleep induced is quiet and refreshing, without 
dreams, and therefore these drugs are often of great 
value in nightmare, and in the night screaming of 
children, which may be regarded as allied to night- 
mare. Also because of their depressant effect on 
the nervous system they are given in migraine, and 
often they are the only drugs which do any good for 
the intense headache of this disease. Large doses, 
often a drachm at a time, are given in delirium 
tremens, especially in combination with chloral, and 
sometimes the patient seems quieter for this treat- 
ment. Not only the insomnia, but the other nervous 
symptoms that are common at the climacteric period 
may be relieved by bromides. For their depressing 
power on centres below the cortex they are kised, and 
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with good results, in laryngismus stridulus, and have 
been given in whooping-cough, but the benefit is not 
marked. Some cases of tetanus have recovered after 
enormous doses of bromides. Here their value is, no 
doubt, due to their power of diminishing the reflex 
function of the spinal cord. Bromides have been 
given as antidotes for strychnine poisoning. Some- 
times they succeed in cases of hysteria and neuralgia, 
and some varieties of functional disease of the heart 
are much improved by them. 

Sexual functions . — Because of its depressant 
effect bromide of potassium is given for spermator- 
rhoea and nymphomania. 

The bromides of potassium, sodium, ammonium, 
rubidium and strontium have, in the main, the same 
action, but potassium bromide is usually preferred; 
the others may be tried if the potassium salt produces 
cardiac depression. Monobromated camphor (one 
hydrogen atom of camphor is replaced by bromine) 
is often efficacious (dose, 2 to 10 gr., 12 to 60 centi- 
grms., in a capsule). 

The Liquor Bromidi Compositus (B. P. C.), dose, 
i to 2 fl. dr. (2 to 8 mils) — one fl. dr. contains 15 

each of chloral hydrate and bromide of potassium, 
and, in addition, Indian hemp, hyoscyamus, orange 
peel, and glycerin — is an imitation of the mixture 
called Bromidia. Sedobrol tablets 15 gr. (1*1 grms.) 
of bromide in each with extractives of vegetable 
proteins, dissolved in a cup of hot water, form a 
pleasant way of giving bromide at night. 

5. Acidum Hydi-obrouiiciim Diliitfiini.— 

Diluted Hydrobromic Acid. 

Source. — It is prepared by the interaction of potassium 
bromide with sulphurous acid. 

Characters. — A colourless acid liquid. Sp. gr. 1-077. 
Contains 10 per cent, of hydrogen bromide, HBr. 

Dose 15 to 60 m.— 1 to 4 mils. 
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Action and Therapeutics. 

The action of this acid appears to be the same as 
that of the bromides of the alkaline metals, but it is 
very rarely used for the same purposes. It has been 
employed with occasional success to relieve noises in 
the ears, and it is said to prevent the symptoms of 
poisoning by quinine. 

ISrominol. — Synonym. — Bromipin. (Not official.) 

This combination of bromine with sesame oil contains 
10 per cent, of bromine. The usual dose is 1 to 4 drachms (4 
to 16 mils), and it may be given in an emulsion or in capsules. 
It is very popular with some prescribers and is used for the 
same conditions as other bromides, c.gr., epilepsy, sleepless- 
ness, and many functional nervous disorders. A 33 per cent, 
strength is prepared for rectal iniection. 


GKOUP X. 

Containing Sulphur only. 

SUtPHUK. 

Symbol, S. Atomic weight, 32'07. 

Sulphur is official in two forms. 

1. Sulpliiu' Sublimatum.— Sublimed Sulphur. 
Synonym . — Flowers of sulphur. 

SouECE. — From crude sulphur or sulphides by sublimation . 
Chabacters. — A greenish-yellow gritty powder. 
Ijipueities. — Sulphurous and sulphuric acids, sulphide of 
arsenic, earthy matters. 

Dose, 20 to 60 gr. — 12 to 40 decigrms. 

Preparation. 

UngTientum Sulphuris. — Sublimed sulphur, 
1 ; benzoated lard, 9. 

In India benzoated suet should be employed 
instead of benzoated lard. 

Sublimed sulphur is contained in Pulvis Glycyr- 
rhizffi Compositus. 

2. Sulphur Praecipitatuin. — Precipitated Sul- 
phur. Synonym . — Milk of sulphur. 
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SouKcn. — Sulphur is precipitated by hydrochloric acid 
from a solution of calcium sulphides and thiosulphate, which 
has been made by boiling together sulphur and lime in water. 

CiiAnAcrnns. — A greyish-yellow soft powder free from 
grittiness. 

IjiponiTY. — Calcium sulphate, which makes it gritty. 

Dose, 20 to 60 gr. — 12 to 40 decigrms. 

Preparations. 

1. Confectio Snlplmris. — Precipitated sulphur, 
450 ; acid potassium tartrate, 110 ; tragneanth, 5 ; 
syrup, 210 ; tincture of orange, 55 ; glj-cerin, 170. 

Dose, 60 to 120 gr. — ^4 to 8 grms. 

2. Trocliiscus Snlphuris. — Precipitated 
sulphur, 150 ; potassium acid tartrate, 30 ; sugar, 275 ; 
gum acacia, 30 ; tincture of orange, 30 ; mucilage of 
gum acacia, 30. Each lozenge contains 0-3 grm. or 
5 gr. of sulphur and 0-06 grm. or 1 gr. of potassium acid 
tartrate. 


Action op Sulphur. 

ExterRal. — Sulphur itself has no action on" the 
skin, hut some of it is converted into sulphuretted 
hydrogen, and that is a mild vascular stimulant 
causing shght dilatation of the vessels and in some 
persons eczema. It kills the Sarcoptes hominis, and 
is therefore a parasiticide. When applied to raw 
surfaces it is converted into sulphurous and sulphuric 
acids, and is therefore a severe irritant. 

Internal . — Alimentary canal . — It has no effect 
on the stomach, and most that is taken is passed out 
in the feces unaltered. A certain amount is, in the 
intestine, converted into sulphuretted hydrogen and 
other sulphides. These cause a mild laxative effect, 
increasing the secretion of intestinal juice, and 
slightly stimulating the muscular coat, producing 
soft semi-liquid stools, sometimes accompanied by 
flatus of sulphuretted hydrogen, which, if in sufficient 
quantity, makes sulphur an undesirable laxative. 
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Bemote effects . — Sulpimr is absorbed as sulphides 
and sulphuretted hydrogen, which is a powerful 
poison, decomposing the blood and thus producing 
symptoms of asphyxia. It also paralyses the whole 
nervous and muscular systems, but sulphur is never 
given to man in sufficient doses to produce any 
remote effects. Patients taking sulphur get rid of 
some minute portion of it as sulphuretted hydrogen 
through the kidneys, the milk, the lungs, and sMn, 
and some as sulphates in the urine. The breath 
occasionally smells of it, and silver ornaments next 
to the skin may be discoloured. 

Therapeutics op Sulphur. 

External. — Sulphur is commonly used to kill the 
Sarcoptes hominis, and thus to cure scabies. The 
skin should be well scrubbed mth soft soap and hot 
water to lay open the burrows. Then it is thoroughly 
rubbed with the ointment. The patient should do this 
before bedtime, sleep in flannel, and wash the oint- 
ment off the next morning. This proceeding repeated 
three or four times will generally cure the disease. 
Sulphur ointment was formerly applied as a stimu- 
lant to ulcers, and was rubbed in for chronic rheu- 
matism, but these modes of treatment are now rarely 
used, and their value is doubtful, klild sulphur 
preparations are applied for acne. 

Internal. — Alwientai'y canaL— Sulphur is a very 
good laxative, especially for children ; as it produces 
a soft motion but no pain, it is useful for cases of 
piles or fissure of the anus. Sublimed sulphur is 
contained in compound liquorice powder, which is an 
excellent and popular laxative. One or two sulphur 
lozenges taken at bedtime often secure an easy 
evacuation of the bowels the next morning in persons 
liable to slight constipation. These lozenges have 
been recommended for constipation associated with 
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hepatic disease, and many mineral waters containing 
sulphides of sodium and hydrogen have considerable 
reputation for hepatic disorders. Of these, Harrogate 
water claims to increase the amount of bile and the 
solids in it. 

Rcmota effects . — Sulphur has been administered 
internally for all sorts of skin diseases, generally 
without any good result, but occasionally chronic 
eczema associated with much itching appears to be 
benefited by it, so that the sulphur lozenge is a 
suitable laxative for these cases. Sulphur has been 
also given for bronchitis, for chronic rheumatism, 
and rheumatic myalgia, but it is very doubtful 
whether in these diseases there is much relief from 
this treatment. 

Potassa Sulpimrata. — Sulphurated Potash. 
Symnipn . — Liver of sulphur. A mixture of salts of which 
the chief are potassium sulphides. 

Source. — Heat in a crucible a mixture of sulphur and 
potassium carbonate. 

Characters. — Dull green solid masses, the freshly broken 
surfaces of which are liver-coloured. 

Calx Siilpliiirata. — Sulphurated Lime. A mixture 
conta’ning not less than 50 per cent, of calcium sulphide with 
calcium sulphate and carbon. 

S lURCE. -Heat calcium sulphate with wood charcoal. 

Characters. —A greyish-white powder, smelling of sul- 
phuretted hydrogen. 

Dose, i to 1 gr. — 16 to 60 milligrms. 


Action op Sulphurated Potash and 
Sulphurated Lime. 

External. — These preparations are irritant, and 
are powerful parasiticides for the Sarcoptes hominis. 

Internal. — Nothing is known of their internal 
action. 
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Therapeutics op Sulphurated Potash and 
Sulphurated Lime. 

External. — An ointment of either will cure 
scabies, and a sulphurated potash ointment (1 in 80) 
is often used for this pm'po.~e in the same way as sul- 
phur ointment. Both drugs have been used for many 
chronic skin diseases, but now they are not often 
employed. They appear, however, occasionally to 
do good to cases of acne indurata. Baths containing 
sulphides in solution are considered by many to be 
very useful for chronic rheumatic arthritis and rheu- 
matic myalgia. The famous natural sulphide baths 
are those of Aix-la-Chapelle, Aix-les-Bains, and there 
are many others, which will be found described in 
works on general therapeutics ; but as in all of 
them the water is warm, and warm water is beneficial 
for chronic rheumatism, and the sulphides exist in 
infinitesimally small quantities, it is very probable 
that the benefit is due more to the heat of the water 
than to its constituents. An artificial bath (sul- 
phurated potash 4 oz., water 80 gals.) is used for 
chronic psoriasis. 

Internal. — Sulphides have been given for chronic 
rheumatism, various skin diseases, and phthisis, but 
the evidence of the good done is scanty. Calx Sul- 
phmrata has been especially recommended for boils, 
carbuncles, and tubercular glands in the neck. Half 
a grain or a grain should be given every four hours. 
It is best made into a pill Math acacia, milk sugar, 
and syrup. 
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GROUP XI. 


ACIDS. 

Those acids which will be considered here may be divided 
into two classes. 

Class I. Those which are strongly acid, the more power- 
fully acid being active caustics. They are Sulphuric, Nitric, 
Hydrochloric, Nitro-hydrochloric, Phosphoric, Acetic, 
Tartaric, Citric, Iiactic, and Ponuic acids. Hydro- 
bromic acid and Hydriodic acid might be placed here, but 
they have already been considered. 

Class II. — Those which, although feebly acid, are 
antiseptic. They arc Sulphurous and Boric acids. 

Dilute hydrocyanic, carbolic, benzoic, oleic, tannic, 
and salicylic acids are not used as acids, and will be con- 
sidered under other headings. 

Arsenious acid and chromic acid are not true acids ; the)' 
are anhydrides, and have already been considered {sec pp. 225 
and 240). Oxalic acid is in the Appendix to the Phannucopceia 
as a test. 


Class I. 

1. AcidUin Siilplniriciim. — Sulphuric Acid 
contains not less than 95 per cent, of hydrogen sulphate, 
H„SO,. 

SouKCK. — Produced by the combustion of sulphur or 
pyrites, and the oxidation and hydration of the resulting sul- 
phur dioxide by means of nitrous and aqueous vapours. 

Chakacters — A colourless liquid, of an oily consistency, 
intensely acid and corrosive. Sp. gr. 1‘841. 

Impurities. — Oxides of nitrogen, lend, arsenic. 

Incompatibles. — Alkalies, their carbonates, lead, and 
calcium salts. 

Prcparatio7is. 

1, Acidum Sulphuricum Dilutuni Sul- 

phuric acid, 112'5 ; distilled water, 940 ; sp. gt. 1'069. 
Contains 10 per cent, of hydrogen sulphate, H„SO^. 

Dose, 5 to 20 m. — S to 12 decimils. 

It is coiitained in Infusum Rosfe Acidum. 

2. Acidum Sulphuricum Aromaticum. — 
Synonym . — Elixir of vitriol. Sulphuric acid, 70 ; 
spirit of cinnamon, 15 ; tincture of ginger, 250 ; 
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aleobol (90 per cent.), to produce 1000. Sp. gr. 0-917 
to 0-923. It contains much ethyl sulphuric (sulpho- 
vinic) acid. 

Dose, 5 to 20 m.— 3 to 12 decimils. 

It is contained in Infusum Cinchonro Acidum. 


2. Acidum Niti'icum. -Nitric Acid contains 70 
per cent, of hydrogen nitrate, HNO„ and 30 per cent, of 
water. 

Source. — Made from sodium nitrate by distilling with 
sulphuric acid. 

Characters. — A colourless, fuming, -very acid liquid. 
Sp. gr. 1-42. 

JuroRiTiES. — Sulphuric acid, nitre, and lower oxides of 
nitrogen, giving i-uddy fumes. 

Incompatirles. — Alcohol, alkalies, carbonates, oxides, 
iron sulphate, lead acetate. 


Preparations. 

1. Acidum Hitricum Dilutum. — Nitric acid, 
151 ; distilled water to produce 1000. Contains 10 
per cent, of hydrogen nitrate, HNOj. 

This preparation is approximately three-fifths the 
strength of the corresponding preparation, B.P. 1898. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

2. Acidum Witro-liydrocMoricum Dilutum. 
— Nitric acid, 3 ; hydrochloric acid, 4 ; distilled water, 
25. Make fourteen days before use. Contains free 
chlorine, hydrochloric, nitrous, and nitric acids dis- 
solved in water. The fumes given ofi consist of 
nitrosyl chloride. Sp. gr. 1-07. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

3. Acidum lIy<U'ocliloricum.— Hydrochloric 
Acid. 

Source.— The fumes produced by the action of sulphuric 
acid on sodium chloride are di>solved in water. 

Characters. — A colourless, very acid, fuming liquid. 
Sp. gr. I'lG. Contains 31-79 per cent, of hydrogen chloride, 
HCl, and C8-21 per cent, of water. 

Incompatirles. — Lead and silver salts, alkalies and theii 
carbonates. 
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Preparations. 

1. Acidtim Hydrochloricum Dilntam. — 
Hydrochloric acid, 33 ; distilled water to produce 100. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

2, Acidnm Nitro-liydrocliloricnm. Dilntum, 
see Nitric Acid. 

4. Acidtim Pliospliorictim Conccntratiim. 

— Concentrated Phosphoric Acid is a liquid containing G6-3 
X-er cent, of hydrogen orthophosphate, HjPO^ and 33"7 per 
cent, of water. 

SocRCE.— Obtained by the oxidation of phosphorus. 
CnARACTEns.— A colourless syrupy liquid, of a sour taste. 
Sp.gr. 1-5. 

Ikcompatibles.— C alcium preparations, sodium carbo- 
nate. 

Preparation, 

Aoidum Phosphorienm Dilutniu. — Concen- 
trated phosphoric acid, 159-5 ; water to produce 1000. 
It contains 10 per cent, of hydrogen orthophosphate. 
Dose, 5 to 20 m. — 3 to 12 decimils. 

5. Acidum Accticiim. — Acetic Acid. 

SouncE. — Obtained from wood by destructive distillation 
and purification, or from ethylic alcohol by oxidation. 

Cn.uiACTEns. — A colourless liquid. Sp. gr. 1-044. Con- 
tains 33 per cent, of liydrogen acetate, HC_HjO_, and G7 of 
water. 

Impuiuties. — L end and copper, sulphuric, hydrochloric, 
and sulphurous acids. 

Prcparatiofis. 

1. Acidum Aceticum Dilutum. — Acetic acid 
diluted with distilled water until it has a sp. gr. 1-007, 
and contains 5 per cent, of hydrogen acetate. 

Dose, ^ to 1 fi. dr. — 2 to 4 mils. 

2. Osymel. — Acetic acid, 1 ; water, 1 ; purified 
honey, 5. 

Dose, ^ to 2 fi. dr. — 2 to 8 mils. 

G. Acidum Aceticum Gluciulc. — Glacial 
Acetic Acid. 

Chabactehs. — A colourless very acid liquid. Sp. gr. 
1-058. Contains not less than 98-9 per cent, of hydrogen 
acetate, HC-HaOi. 
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7 . Acidum Citriciim. — Citric Acid, Hydrogen 
Citrate. 

Source. — Obtained from the juice of the fruits of various 
species of Citrus, and contains hot less than 99'5 per cent, of 
hydrogen citrate, H,CgH 507 ,H 20 . 

Characters. — ^Large colourless trimetric prisms, very 
soluble in water. 35 gr. to 1 il. oz. of water make a solu- 
tion the same average strength as lemon juice, and 
neutralize SO gr, of potassium bicarbonate, 42 gr. 
of sodium bicarbonate, or 26 gr. of ammonium 
carbonate. Citric acid, like tartaric acid, is often used 
to produce an efiervescing mixture with one of the above 
carbonates, the two solutions being mixed immediately before 
taking. The carbonic acid gas which causes the effervescence 
is formed thus: — 3KHCO3+H3CeHj0, = K 30 „H 50 , + 3C0j + 
SHjO. 

Incoupatibles.— Potassium tartrate, alkalin6 carbonates, 
acetates. 

Impurities. — Copper, lead, sulphuric and tartaric acids, 
mineral matters. 

Free citric acid is contained in Succus Limonis, Syrupus 
Limonis. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

§. Acidism Tartariciun. — Tartaric Acid, or 
dextro-rotatory hydrogen tartrate. It contains not less than 
99 per cent, of hydrogen tajftftcte, H.CjH^Oe. 

Source. — Prepared frohl potassium acid tartrate. 

Characters. — Colourless opaque monoelinio prisms, longer 
than those of citric acid. Very soluble in water. 35 gr. 
neutralize 46 gr. of potassium bicarbonate, 38 gr. 
of sodium bicarbonate, or 24^ gr. of ammonium 
carbonate. 

Incomp.atidles. — Salts of potassium, calcium, mercury, 
lead, vegetable astringents. 

Impurities. — Lead, oxalic acid, lime, and potassium 
tartrate. 

Tartaric acid is contained in Pilula Quininag Sulphatis. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

9. Acidum £.acticum. — Lactic acid is an aqueous 
solution containing not less than 75 per cent, of hydrogen 
lactate, HC^HjOj, and not less than 10 per cent, of lactide, 
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Sounci:.— It may bo made by the fermentation of lactose. 
CiiAiiACTr.RH. — A colourless syrupy liquid. Sp. pr. 1‘21. 
Mixes well with water, alcohol, and ether. 

IsiPURiTir.s. — Jlinornl acids, sugar, lead, and iroP* 

Dose, IS to 30 in. — 1 to 2 mils. 

Preparation. 

Syrtipus Calcii Iiactopliosphntis (sec p. 103). 

Action of Sulphuric, Nitric, Hydrochloric, 
Phosphoric, Acetic, Citric, Tartaric, and 
Lactic Acids. 

External. — All these acids are powerful irritants 
when applied externally. The feeblest is citric. Its 
concentrated solution has no action on the sound 
skin, but is irritant to mucous membranes and 
abraded surfaces. Tartaric is stronger than citric 
acid ; it -will act upon the unabraded skhi) end 
applied to a sore it produces pain, a sensation oi 
burning, and considerable vasciUar dilatatioD- The 
remaining acids are very powerful irritants, therefore 
even weak dilute solutions of them may produce 
considerable redness and perhaps vesication, and 
when the solution is strong they are very energetic 
caustics ; sulphuric and phosphoric acids, having a 
powerful affinity for water, are especially active. 
Sulphuric acid leaves tlie carbon untouched, there- 
fore it blackens ; nitric stains the skin a deep yellow 
owing to the formation of nitro-derivatives of tyro- 
sine ; it does not redissolve the albumen it precipitates, 
and it is consequently limited in its area of action ; 
nitro-hydrochloric is very powerful ; hydrochloric is 
the least active of the mineral acids ; glacial acetic 
acid is useful when a limited action is required. All 
the stronger acids unite with and coagulate al- 
bumen ; hence weak solutions, not strong enough to 
form a slough, which by its separation may cause 
bleeding, will, by coagulating the blood and so 
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plugging the vessels, and by coagulating the al- 
bumen in the tissues and so constricting the vessels, 
act as astringents and hmmostatics. Dilute solu- 
tions of acids are cooling to the flushed skin of fever, 
therefore they are called refrigerants. Acids are 
general protoplasmic poisons, hence they kill many 
micro-organisms, are antiseptic, and locally applied 
to .the heart depress it. 

Internal. — Mouth . — All acids have a peculiar 
taste, and give rise to a feeling of roughness about 
the teeth. With regard to the saliva they increase 
the amount secreted, consequently by keeping the 
mouth moist they allay thirst. 

Stomach . — Nitric acid interferes v?ith digestion of 
proteins, as it combines with them. When the amount 
of acid secreted by the gastric mucous membrane is 
deficient, acids taken after a meal, when all that the 
stomach can secrete has been secreted, aid digestion, 
hydrochloric being the best. 

Pancreas. — Acids experimentally placed in, 
or passed from the stomach into, the duodenum 
convert the prosecretin existing in the duodenal 
mucous membrane into secretin, and, this being 
absorbed into the blood, excites the pancreatic 
flow. 

Intestine . — Acids quickly become converted into 
neutral salts, and are probably mainly absorbed as 
such. Some, especially sulphuric (diluted), are 
believed to preserve in the intestine their astringent 
action. They have been said to increase the amount of 
bile, especiaUy nitric and nitro-hydrochloric acids, but 
this is incorrect. The presence of acids in the 
duodenum leads to reflex closure of the pylorus ; hence 
when sufficient of the gastric contents have passed 
into the duodenum, the pylorus closes, and relaxes 
again as the duodenal contents are neutralized and 
passed on. Lactic acid is believed to be an excellent 
intestinal disinfectant, especially of the large bowel. 
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Bcviotc effects . — Acids can only increase the 
acidity' of the blood slightly, if at all ; for even if 
absorbed as acids the}' are neutralised by combining 
with the bases of the blood and tissues, thus dis- 
placing carbonic acid, so that the blood contains less 
carbonic acid. In man and the carnivora these 
acids are also neutralised by ammonia. They are 
excreted in the urine, neutralised partly by bases, 
partly by ammonia, so that the ammonia nitrogen 
ratio rises, but the acidity of the urine is only 
slightly increased. Phosphoric acid is believed to 
increase the amount of phosphates in the red blood- 
corpuscles. The administration of hydrochloric 
acid -will increase the number of red corpuscles 
in chlorosis, but it does not alter the amount of 
hremoglobin. Nitric acid is stated to be excreted 
to a small extent as ammonia, and hence slightly 
to increase the alkalinity of the urine. Acetic, 
citric, lactic, and tartaric acids are mainly oxidised 
in the body to carbonic acid. This has already been 
discussed {sec p. 185). Alkaline citrates inhibit the 
coagulation of blond. Large doses of mineral acids 
increase respiration and produce a comatose con- 
dition in herbivora by increasing the acidity of the 
blood. In carnivora this result is very difficult to 
obtain owing to the neutralisation of the acid by 
ammonia. 


Thebapeutics op Sxjlphtjeio, Nitbic, Htdbo- 
CHLOBic, Phosphobic, Acetic, Citbio, Tab- 
tabic, AND Lactic Acids. 

External. — Nitric acid is more often used as a 
caustic than the others, for, owing to their great 
affinity for water, it is difficult to limit the action of 
sulphuric and phosphoric acids ; and the remaining 
acids are not so powerful as nitric acid. It is 
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employed to destroy warts, condyloraata, unhealthy 
phagedienic sores, and cancrum oris. Glacial acetic 
acid is used for small warts and corns. If this 
causes pain it may be diluted. Very diluted solu- 
tions are rarely employed for their irritant effects ; 
at some bathing establishments acid baths are 
used, but it is not proved that they do any good. 
Any well-diluted acid, especially sulphuric, may be 
applied to check slight bleeding, as that of leech-bites 
and piles. Vinegar can always be obtained ; even it 
should be diluted. In fever the skin is often bathed 
with vinegar as a refrigerant, and very dilute sul- 
phuric acid is used as a local astringent in the 
sweating of phthisis. 

Internal. — Mouth . — As acids damage the teeth 
they should be taken through a glass tube. Lemon 
juice or citric acid itself is often used to stimulate 
the secretion of saliva, and hence allay the thirst of 
fever patients. Lemonade is a favomite drmk for 
this purpose. Lactic acid has been strongly recom- 
mended to dissolve off the membrane in diphtheria, 
but there is no evidence that this treatment benefits 
the patient. Equal parts of lactic acid and water 
may be applied with a mop, or a spray of a strength of 
1 fl. dr. to 1 fl. oz. of water may be employed. Very 
dilute nitric acid has been used for the same purpose. 
Lactic acid may be applied with a brush in tuber- 
culosis of the larynx, and in some cases with good 
results. It is usual to begin with lactic acid 50 per 
cent., water 25 per cent., and glycerin 25 per cent. 
The strength of the solution’ is increased till at last 
lactic acid alone is used. Other accessible tuberculous 
ulcers — as those of the tongue and skin — may be 
treated in the same way. 

Stomach and Intestines . — Hydrochloric and to 
a less extent nitro-hydrochloric acids are of the 
greatest value to that variety of dyspepsia in which 
the acidity of the gastric juice is deficient. They 
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should, as already explained, be given some little 
while after a meal. A very usual stomachic mixture 
consists of dilute nitro-hydrocbloric acid combined 
with tincture of nux vomica and some other 
stomachic, as compound tincture of gentian. Lactic 
acid has been used for the same purpose. Acids 
will often alleviate that form of indigestion in which 
the patient complains of acid eructations and heart- 
burn. For this purpose they should be given 
during a meal or before it. Possibly they then act 
by restraining fermentation. An acid mixture some- 
times benefits the indigestion of pregnancy, and 
small doses of hydrochloric acid may be prescribed 
during typhoid and other fevers, because the secre- 
tion of this acid is much diminished when the 
temperature is raised. Vinegar is sometimes drunk 
to reduce obesity, but it only does so because a 
long course of any acid will set up a mild gastritis, 
and thus hinder the digestion and absorption of 
food. Carbonic acid, taken in an effen’escing mix- 
ture, is a common and very efficacious gastric 
sedative, beneficial therefore in painful dyspepsia 
and in vomiting. Dilute sulphuric acid may be used 
as a hffimostatic in bleeding from the stomach or 
intestines, but its action is feeble. It is, however, 
successful as an astringent in many cases of summer 
diarrhoea. Nitric and nitro-hydrochloric acids, in- 
correctly reputed to increase the amount of bile, 
are given, and sometimes with much benefit, when 
it is considered that dyspepsia is due to disordered 
function of the liver. Dilute sulphuric acid is often 
taken by workers in lead factories, as it forms an 
insoluble sulphate of lead in the intestines, and so 
prevents absorption of lead. 

Soured milk is occasionally of benefit in many in- 
testinal diseases, e.g. summer diarrhoea and colitis. 
Several powders, e.g. lacto-baciUine, and liquids are in 
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It may thou ho drunk like ordinary milk— two <»r 
three pints a day for an aduli— atjd the Jtill netivc 
lactic acid bacilli in it inhibit the growth of into 'lisial 
micro-organisms and the lactic acid fonm d from the 
lactose in the milk acts as an intestinal dii-irrfeclant. 


This soured milk is ospocinlly useful for disoa-i-s of 
the large bowel. 

Bemote effects . — The remote offocis of salts of 
citric, tartaric, and acetic ncitbs bavo already boon 
described (p. 135). They arc due to tbc increase in tbo 
alkalinity of tbe blood and the urine. Pho.sidiorie 
acid is often given to weak, sickly, aniemic children 
with the view of improving the quality of tho rod 
blood-corpuscles, and possibly aiding tlio growth of 
bones, hut it has not been proved to liuvo any great 
value. The same may be said of the vegetable acids 
when employed for scurvy, and of lactic and phos- 
phoric acids -when given for diabetes ; indeed, the 
latter are said to do barm. Lime juice was formerly 
a popular remedy for acute rheumatism, but it did 
little if any good. Sulphuric acid is by some said to 
be anhidrotio in the night sweating of phthisis, and 
had some reputation as a remote hremostatic, but it 
is rarely given now for these purposes. Aromatic 
sulphuric acid, with a little syrup and w'ater, forma 
a pleasant cooling drink in fever. Eohrig found that 
acids diminished the tracheal secretion, and some 
physicians find that they diminish the secretions in 
bronchitis. Alkaline citrates, diminishing the coagu- 
lability of the blood outside the body, have been given 
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for thrombosis, but it is probably impossible to give 
enough to produce any appreciable result. We thus 
see that the remote effects of all acids, except citric, 
tartaric, and acetic, are unimportant. 

lO. Forniit; Acid. — (Not official.) Sifitoiiym — 
Aminic Acid, CH„Oj. A colourless pungent caustic liquid. 

Dose, 2 to 10 m. — 12 to 60 centimils, — diluted with 
water. Given hypodermically 2-5 m.— 12 to 30 centimils 
— (1 in 1,000 solution). 

This acid is believed to increase the tone oi muscles 
and so has been given in general weakness such ns that 
which follows influenza and for fatigue of the ocular 
muscles. It is usually given as sodium formate (Dose, 
10 to 45 gfr.. 6 to 30 tlecigrms.). It may be flavoured 
with syrup and vanilla. Elixir Formatum (B. P, C.),Dose, 
1 to 2 fl. dr., 4 to 8 mils, is a useful preparation. The 
Syrupus Glycerophosphatum cum Formatibus B. P. C. (Dose, 
1 to 2 fi. di*. 4 to 8 mils) is a good preparation as a 
general tonic. 


To.vicoloot or Acids. 

All these acids are severe gastro-intestinal irritants 
when given in toxic doses. Tartaric, citric, and lactic are 
very rarely taken as poisons. The symptoms produced by 
the whole class are severe burning pain extending from the 
mouth to the stomach, excoriation of the mouth with the 
formation of sloughs, great difficulty in swnllou'ing, vomiting 
of dark brown coffee-coloured material and shreds of mucus, 
intense abdominal pain aggravated by the slightest movement, 
generally obstinate constipation, but if the bowels are open 
the motions are dark, from the blood contained in them. Some 
of the acid generally passes down to the larynx and causes 
SNvelling of that organ, and consequently dyspnoea from 
obstruction to respiration. The patient becomes cold, col- 
lapsed, and covered with a cold sweat; his pulse is very 
feeble, and he suffers from great thirst. Post vwrtevi. —The 
mucous membrane of the mouth and gullet is softened and 
corroded, and whitish-grey sloughs and hiemorrhages may be 
seen here and there. The coats of the stomach are softened. 
It is often contracted, and it may be perforated, the aperture 
being irregular. If the acid escapes into the peritoneal cavity, 
it may act on almost any of the abdominal organs. Should 
the patient have lived long enough, there may be corrosion 
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Actios. 

External— Sulphurous acid is strongly ilcoxuhz- 
ing, and as it takes up oxygen so easily fioin 
bodies, it readily decomposes them, becoming ' • 
converted into sulphuric acid, and honce is iru a , 
but not violently so, lor tho amonnt of . 

in proportion to the water is slight. It is , 

fectant and deodorant, for, in virtue of its pr P y 
of absorbing oxygon, it destroys • 

arrests fermentation. ^Yhcn appUed to the skm 

a parasiticide. • r„„Fnnt, 

Internal— It is believed to act as a diBinfecUnt 

in the stomach and intestines, but it is , -pfion 
whether enough of it to have any appreciable action 

in this direction can bo safely taken. 

Thebapeutics. 

External.— Sulphurous acid is 
antiseptic, disinfectant, and deodorant. P 
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anhydride is employed as a disinfectant for a sick 
room after a patient ■with an infectious disease has 
been in it. The chimneys and -nindows should be 
stopped up. A quarter to half a pound or more of 
flowers of sulphur is placed in an earthenware vessel 
and lighted. The door is shut, and the cracks 
around it pasted over. The room should be left 
untouched for six hours. Generally not enough sul- 
phur is burnt for this method to bo efficacious. 
Sulphurous acid (2 fl. dr. to 1 fl. oz., 8 to 80 mils, 
of water) is locally applied to cure ringworm. Foul 
sores may be washed with it. 

Internal. — Sulphurous acid is sometimes given 
internally with the object of preventing abnormal 
fermentation in the stomach and intestines in cer- 
tain varieties of dyspepsia, but there is no clinical 
proof that it can do this, and it should be remem- 
bered that it is possible it may do harm by impeding 
the action of the normal ferments. 

2. Aciclum Boricwiii. — Boric Acid. Synonyms.— 
Boracic acid. Hydrogen borate. 

SonncE. — Obtained by the action of sulphuric acid on 
borax. Contains not less than 99’5 per cent, of orthoboric 
acid, HjBOa. 

Chakacters. — Colourless, pearly, lamellar crystals, feebly 
acid. Solubility. — 1 in 25 of cold water ; 1 in 3 of boiling 
water ; 1 in 4 of glycerin ; 1 in 30 of alcohol (90 per cent.). The 
solubility of boric acid is greatly increased by the addition of 
borax. 

Incompatible. — 'With sodium salicylate in powder a boro- 
salicylate is formed. 

Dose, 5 to 15 gr.— 3 to lO decigrms. 

Preparations. 

1. Glycerinum Acidi Borici. — Boric acid, 3 ; 
glycerin, 10. This is an imitation of Boro-glyceride {see 

p. 281). 

2. Un^entum Acidi Borici. — Boricacid, finely 
powdered, 1 ; white paraffin ointment, 9. 
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3. Borax l*Mrili<’.atus. — Borax, Sodium Pyroboralc. 
Synonym . — Sodium biboratc. NujE^OttlOH^O. 

SouncE. — Neutralize boric acid with sodium carbonate, 
or boil native calcium borate with a solution of sodium 
cavbonote. Also found native. 

CnARACTEus. — Transparent colourless crystals, alkaline, 
with a sweetish taste. Solubility. — 1 in 25 of cold wafer ; 
l^in 1 of glycerin; not in alcohol. 

Dose, 5 to 15 gr. — 3 to 10 dccigrins. 

Preparations. 

1. Glycerinum Boracis. — Purified borax, 1; 
glycerin, C. Sodium metaborate, glyceryl borate, and 
boric acid are formed. 

2. Mel Boracis. — Purified borax, 10 ; glycerin, 5 ; 
purified honey, 85. A similar decomposition takes 
place here. 

Action of Boeic Acid and Boeax. 

External. — Both boric acid and borax destroy 
micro-organisms, and are thus disinfectant and 
antiseptic, but their value is slight, and they are 
much more active in preventing than in inhibiting 
decomposition. The effect is e.vtremely local. 
Solutions of boric acid will relieve itching. Neither 
substance produces any irritation. Boric acid is used 
to preserve milk, butter, and animal food. 

Internal. — Borax and boric acid check the action 
of saliva on starch, but, if anything, they increase the 
action of the gastric juice and the pancreatic secretion. 
Large amounts, however, slightly retard digestion, 
and still larger are gastro-intestinal irritants. Boric 
acid is rapidly eliminated in the urine ; it is said to 
increase the urea and the quantity of urine. It is 
also excreted in the saliva, sweat, and feces, and it is 
stated in rare cases to cause abortion. It may cause 
a scaly eruption. In exceptional instances, when 
large quantities have been applied to raw surfaces or 
mucous membranes, rise of temperature, depression 
of spirits, feeble pulse, ecchymoses, lumbar pain, 



280 


MATERIA MEDIOA 


albuminuria, and nausea, vomiting, and diarrhoea 
have supervened. Harmful sjnnptoms do not follow 
from talcing food preserved with boric acid if the 
amount of it is small, such as anything under 0-1 per 
cent, in milk, or 8 grains to the pint, but they may 
follow if large amounts are used ; but its employ- 
ment is undesirable, as the prolonged use of food 
preserved with boric acid may lessen the weight of 
the body. It should never be used for solid foods. It 
has been shown that borax and boric acid given 
in daily moderate doses to children do not obviously 
adversely affect metabolism, nor do they restrain 
intestinal putrefaction, but larger doses diminish 
nitrogenous metaboUsm. 

Therapeutics of Boric Acid and Borax. 

As they do not irritate, both these substances are 
largely used to keep wounds, ulcers, and sores sweet. 
The action is so local that they cannot be used to dress 
cavities. Boracic lint is much employed to dress 
wounds. It is made by passing Hnt through a hot 
saturated solution of boric acid. Boracic cotton wool 
is made the same way ; both are tinted pink. Lister’s 
boric acid ointment consists of boric acid 1 part, 
white wax 1 part, paraffin 2 parts, almond oil 2 parts. 
A saturated solution of boric acid (4 per cent.), or a 
watery solution of 1 in 40 of the patented prepara- 
tion boro-glyceride (see p. 281), may be employed as 
an antiseptic wash. Such solutions are used for 
ozsena, vaginitis, urethritis, fetid persphation of the 
feet, and ophthalmia. Colitis is occasionally benefited 
by washing out the large bowel with a couple of pints 
of a saturated solution of boric acid ; sometimes tannic 
acid is added. Lister’s ointment, or an ointment of 
boro-glyceride, may be used for prmitus, sunburn, &c. 
Powdered boric acid blown into the ear is very 
useful in fetid discharges from it. Thompson’s 
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fluid (borax, 1 oz.,32 gnus.; glycerin, 2 fl. oz.,60mils ; 
■water, 2 fl. oz., GO mils), in the proportion of fl. oz., 
15 mils, to 4 fl. oz., 120 mils, of warm water, is 
commonly employed to wash out the bladder in 
cystitis. The glycerin and the honey of borax arc 
used for aphthous states of the mouth, especially in 
children. The following is a popular wash for the 
mouth: — Glycerin of borax, 1 fl.dr., 4 mils; tincture 
of mjTrh, 10 ip., 6 deciniils; water to 1 fl. oz., .30 mils ; 
but it must be remembered that glycerin hinders the 
antiseptic power of the borax. Listerino, used as a 
lotion or mouth wash, contains many ingredients, of 
which the chief is boric acid. 

Borax has been given in epilepsy, and its use is 
gaining ground. It is often prescribed with advantage 
in combination -with bromides, but it is decidedly in- 
ferior to them, although in exceptional cases it may 
succeed when they have failed. As it is an antiseptic 
it has been given internally in typhoid fever and 
phthisis, but with doubtful benefit. Taken internally 
it is said to relieve irritability of the bladder. In rare 
cases its use has caused either psoriasis, a papular 
eruption especially marked near the elbows, an ery- 
thematous rash, or eczema. Nausea, loss of appetite, 
vomiting, and diarrhoea may be produced. It has no 
effect on the intelligence. The taste is best covered 
with syrup of orange peel. Boric acid given internally 
is a useful urinary antiseptic, especially if the urine 
is alkaline. 

Boro-grlyceride.— (Not official.) 

SoDBCE. — Heat 92 parts of glycerin witli G2 of boric acid. 

Characters. — A tough deliquescent mass, readily soluble 
in water and alcohol. 

It is a powerful antiseptic, and has been used as a 
dressing for wounds {see p. 280). The pharmacopoeial imita- 
tion of it is Glycerinum Acidi Borici {see p. 278). 
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GROUP XII, 

CARBON AND ITS COMPOUNDS. 

CiAss I. — Carbon. 

CAKBO. 

Carbon. Symbol, C. Atomic weight, 12. 

Carbon is only oflicial as 

Cartoo JLigriii. — Wood Charcoal. 

Source. — Wood charred by exposure to red heat without 
access of air. 

CHAR.A.CTERS. — A black powder without odour or taste. 


Action. 

External. — Dry charcoal absorbs gases and con- 
denses them -within its pores. It thus absorbs oxygen, 
and hence has an oxidizing power, parting -with the 
absorbed oxygen to oxidize organic and other sub- 
stances. Organic matter is believed to be decom- 
posed by aerobic micro-organisms which act by 
oxidation, and anaerobic which decompose directly, 
producing offensively smelling and toxic bodies. 
Wild suggests that the reason for the deodorant action 
of charcoal is that it converts anaerobic into aerobic 
decomposition. It attracts and oxidizes colouring 
matters, and consequently decolorizes them. It 
has no effect on living organisms, and is not anti- 
septic. 

Internal. — Formerly it was thought only to 
oxidize when dry, hut to a less degree it has this 
power when moist, presumably because there is still 
some active oxygen in its interstices. It is passed 
in the fffices unchanged. 
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Therapeutics. 

External. — Charcoal has been rocoinuienclcd as 
a deodorant for foul ulcers, but it is a dirty pre- 
paration, and large quantities must be used. Char- 
coal is used in pharmacy as a decolorizing agent. 
Internal. — It has been given as a powder, as 
lozenges, and as biscuits, with the object of prevent- 
ing fermentation in the stomach, but it is not of 
mueh use. Garrod has shown that a tablespoon ful 
or larger doses of charcoal frequently repeated are 
antidotes against most active vegetable poisons, as 
opium, nux vomica, and aconite, for charcoal seems 
to have a special attraction for alkaloids. Animal 
charcoal is the best form to give as an antidote. 
Charcoal is used as a tooth powder. 


Glass II. — Etliylic Alcohol, Chloroform, Bromoform, 
Ether, Acetic Ether, Acetone, JSthyl 
Chloride, Methyl Chloride, and lEthyl 
Bromide. 

All these substances produce local anrcsthesia by evapora- 
tion. They are rubefacient if their vapour is confined. 
The stomach, heart, and central nervous system are first 
stimulated and then depressed by them. Nitrous oxide is 
considered with them for convenience. 

AtCOIIOl, JETMYJLICTJM. 

Ethylio Alcohol. Ethyl hydroxide. 

Ethyl hydroxide is official in the eight following forms ; 

1. Alcoltol Absolutunia Absolute alcohol (strictly 
this is an incorrect name, for it may contain 1 per cent, 
by weight of water). Often called “ alcohol.” 

SotrncE. — Obtained by the dehydration of less strong 
ethylio alcohol and subsequent distillation. 

Charactebs — ^A colourless, very volatile and hygroscopic 
fluid free from odour, Sp. gr. 0-794 to 0-7969. Contains not 
less than 99 per cent, hy weight of alcohol, and not more 
than 1 per cent, water. 
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2. Spiritlis Rcctificntns. — Bectified Spirit. 
Ethyl Hydroxide, 90 per cent, by volume ; Water, 10 per 
cent. 

Source. — Obtained by distillation of fermented saccharine 
liquids. 

Cn\RACTERS AKD Tests. — Colourlcss, transparent, inflam- 
mable liquid 'with a burning taste. Sp. gr. 0‘8337. No residue 
when evaporated. Clear when mixed with water (absence of 
oils and resins). No unpleasant smell v.’hen evaporated from 
filter paper (absence of fusel oil and allied bodies) ; and it 
must respond to other tests given in the Pharmacopoeia. 

Alcohol (90 per cent.) is only slightly stronger than 
rectified spirit, B. P. 1885, containing 1-35 per cent, more 
alcohol. On mixing alcohol and water, contraction of volume 
and rise of temperature occur. When such a mixture is 
prescribed, the cooled liquid should bo employed. 

The four official liquids obtained by diluting alcohol 
(90 per cent.) with distilled water are : — 

3. Alcoliol (70 per cent, by volume) = 10Q0 milli- 
litres alcohol (90 per cent.) + 310‘5 millilitres distilled water. 
Sp. gr. 0-8899. 

4. Alcoliol (60 per cent, by volume) =1000 milli- 
litres alcohol (90 per cent.) 536 5 millilitres distilled water. 
Sp. gr. 0'9134. 

5. Alcoliol (45 per cent, by volume) = 1000 milli- 
litres alcohol (90 per cent.) + 1053-4 millilitres distilled water. 
Sp. gr. 0-9435. 

6. Alcoliol (20 per cent, by volume) = 1000 milli- 
litres alcohol (90 per cent.) + 3558-0 millilitres distilled water. 
Sp. gr. 0-9760. 

7. Vimim Xcriciim.— Sherry. 

Characters. — A Spanish wine. Pale yellowish-brown 
colour. Contains not less than 16 per cent, by volume of 
ethylic alcohol, with oils, colouring matters, &o., and water. 
Used to make all Vina except the two made -with orange -wine. 

§. Vimim Aiii’aiitii.— Orange Wine. 

Source. — Made by fermentation of a saccharine solution 
to which the fresh peel of bitter orange is added. 

Characters. — Contains from 15 to IV per cent, by volume 
of ethylic alcohol. Used to make Vinum Perri Citratis 
and Vinum Quininra. 
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Amount oj Ethylic Alcohol by 1 olume ui t 
Substances. 

Alcohol Absolutum 
Alcohol (D.S.P.) . 

SpirituB Ecctificntus 
Alcohol Dilutum (U.S.P.) 

Whishy 

Bum, Gin, Strong Liqueurs 
SpiritusTenuior (Proof Spiri 
SpirituB Vini Gallici 
Port .... 


Sherry and Madeira 
Vinum Album (U.S.P.) 
Champagne . 

Vinum Aurantii . 
Burgundy 
Hoch . 

Claret . 

Cider . 

Strong Ale or Stout 
Beer and Porter . 
Koumiss 
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Action. 

External. — Alcobol is an excellent cutaneous 
antiseptic, because dissolving fats it enters tbo sweat 
and sebaceous ducts. It quickly evaporates. It 
therefore cools the skin, which consequently becomes 
pale from the contraction of the small vessels; 
owing to this less sweat is secreted. Alcohol is 
thus refrigerant, astringent, and anhidrotic. But if 

* Proof Spirit is defined by Act of Parliament as “ being 
such as shall, at a temperature of 51° F., weigh exactly part 
of an equal measure of distilled water,” Weaker spirits are 
terined‘*underproof,”andstrongerspirits “over proof.” Thus 
25 degrees over proof means a mixture of alcohol and water 
in such proportion that 100 volumes of this mixture, when 
diluted with water to make the mixture proof spirit, yields 125 
volumes of proof spirit; and 25 degrees under proof means a 
mixture of proof spirit and water containing in 100 volumes 
75 of proof spirit and 26 of water. 
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evaporation is prevented in any "svay, such as by a 
•watch-glass or a piece of gutta percha, or the alcohol 
is rubbed in, it quickly absorbs water from the slrin, 
and thus hardens it. Having passed through the 
epidermis it dilates the vessels, causes a feeling of 
warmth, and produces a mhefacient effect. It 
coagulates albumen, hut the coagulum quickly re- 
dissolves. It extracts water from all tissues and is 
a valuable solvent of vegetable drugs. 

Internal. — Mouth . — When concentrated, alcohol 
produces a feeling of warmth, or often even a burn- 
ing sensa'tion, in the mouth. If held there for some 
time the albumen of the superficial tissues is coagu- 
lated, and the mucous membrane becomes white, 
congested, and opaque, but this appearance soon 
disappears, as the coagulum is redissolved by the 
fluids of the tissues. Directly the alcohol is put in 
the mouth there is an increased flow of saliva and 
gastric secretion, and the pulse may be quickened ; 
these results are reflex, but after absorption small 
amounts stimulate, large amounts depress the secre- 
tion of saliva. Alcohol has a slight local anaesthetic 
effect. 

Stomach . — Here also, if the alcohol is sufficiently 
concentrated, there is a sensation of warmth or even 
of burning. If only small quantities are given, the 
gastric vessels dilate and there is an increased secre- 
tion of gastric juice. All this can be seen in cases of 
gastric fistula. The result is that the appetite is 
sharpened, and this explains the custom of taking a 
little alcohol immediately before meals, and also the 
common experience that alcohol taken during meals 
aids digestion. These effects are enhanced by the 
bitters in beer and the ethereal esters in wines. 
Alcohol does not increase the activity of the gastric 
movements, but promotes absorption. Thus there 
are several ways in which moderate doses of alcohol 
may help the ffigestive process, and Binz has actually 
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demonstrated, by removing tbe gastric contents at 
stated times after a meal, that alcohol aids digestion, 
and by giving potassium iodide be showed that it 
increased the rapidity of absorption. some cases 
it produces local anajsthesia in the stomach, and so 
it may relieve gastric pain. It is to a slight extent 
decomposed into aldehyde and acetic acid, and con- 
sequently some of the pepsin, peptones, and proteids 
are precipitated. This hinders digestion, but usually 
not suflSciently to outdo the aid due to the vascular 
dilatation, the increased secretion, and the increased 
absorption. The effect of large doses is very harmful. 
The activity of the gastric juice is destroyed, the 
gastric walls are inflamed, large quantities of mucus 
are poured out, and if the over-indulgence is continued 
chronic gastritis ensues, the gastric glands atrophy, 
and consequently we get the permanent dyspepsia of 
drunkards. 

A single dose of alcohol introduced into the 
stomach in a concentrated form, c.g. neat brandy, 
immediately produces important reflex eflects. The 
heart beats more rapidly and more forcibly, the 
vessels of the whole body dilate, especially those of the 
skin ; hence there is a feeling of warmth. The blood- 
pressure rises. These reflex effects are well seen in 
the immediate restoration of a fainting person by the 
ingestion of a single dose of brandy. Dilute alcohol, 
e.g. beer, does not produce them. They are quickly 
followed by the effects of alcohol upon the circulation 
due to its presence in the blood after absorption. 

Intestines . — Here alcohol has a slight astringent 
effect, and consequently it may check diarrhoea. It 
acts on the pancreatic as on the salivary secre- 
tion. 

Blood . — It is absorbed quickly, from the stomach 
and small intestine, none reaching the large. It 
appears in the blood in five minutes and reaches its 
maximum concentration in one and a half hours. 
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Tcmparature . — Alcohol is antipyretic, lowering 
the temperature in fever, and with large, doses in 
health. This is chiefly due to cutaneous vascular 
dilatation and rapidity of circulation, but also to 
depressing the heat-regulating centre. 

Metabolism . — Almost all the alcohol taken is 
oxidized in the body, and a litre of Rhine wine of 
average strength produces as much heat as five or 
six tablespoonfuls of olive oil, and an ounce of hi-nndy 
yields 100 calories of energy. Neither the intake of 
oxygen nor the output of carbonic acid gas is altered 
by alcohol, therefore it saves the tissues and is a food. 
Repeated observations have shown the proof of this, 
for although moderate doses of alcohol by their toxic 
action at first increase protein metabolism, yet in a 
few days they dimmish the output of urea and uric 
acid 6 or 7 per cent., and by their oxidation protein 
tissues are spared ; and that it is a food is also proved 
by the fact that the weight of the body_ may be 
maintained if a large amount of alcohol is taken, 
even if the rest of the food is very small in amount. 
It will be noticed that it is a food which can be 
absorbed without any previous digestion. 

The diminished oxidation of tissues being much 
more marked in fatty than in protein tissues, may, 
in habitual drinkers of large quantities of alcohol, 
lead to an imperfect combustion of fat, consequently 
it accumulates in the tissues, and obesity, which is 
often increased by the amount of saccharine matters 
that alcoholic liquids contain, results. The skin 
acquires a velvety feeling. 

With moderate doses, very little alcohol leaves 
the body in the urine, as it has been oxidized ; with 
large doses the case is diflferent. 

Ciretdation . — The effects upon the circulation 
reflexly produced by stimulation of the mouth and 
stomach have already been mentioned. After al- 
cohol is absorbed it influences the heart but slightly. 
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In the case o£ a few persons it beats more power- 
fully and rapidly and the pulse is fuller. The 
cutaneous vaso-motor system is almost always acted 
upon, the vessels of the skin dilate ; therefore, if he 
previously felt cold, the person who has taken the 
alcohol feels warm and the skin perspires. The 
blood-pressure is but little altered. The person who 
has taken the alcohol usually feels generally better 
for it. This is by no means always so ; some persons 
have a headache or feel very sleepy immediately after 
alcohol. This is chiefly due to its depressant action 
on the central nervous system, but perhaps partly 
because the vessels of the abdomen or skin have 
dilated so excessively that almost all the blood in the 
body is in them, and consequently there is very little 
in the brain. There are many individual peculiarities 
in the effects of alcohol. 

It has been repeatedly proved that these good 
results are but transitory. The heart, even if at 
first stimulated, is more exhausted after the stimu- 
lation has passed off than it was before. This is 
true also of all the organs of the body stimulated by 
the increased circulation induced by alcohol. In 
many campaigns and Arctic expeditions it has been 
found that although at first the men, after taking 
alcohol, could do more work, yet soon they felt so 
tired and exhausted, that on the whole they could do 
much more without than with the alcohol. Large 
doses of alcohol do not stimulate the heart at all ; 
they paralyse it, both reflexly from the stomach and 
after absorption. Enormous doses poured into the 
stomach kill almost immediately by reflex action. 
A drunkard who is “dead drunk’’ is, accurately 
speaking, one who is killed by the paralysing effect 
of alcohol on the heart, but the phrase is often 
applied to any one who is very drunk. 

Respiration . — The rapidity of respiration and the 
amount of air breathed are very slightly increased 
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by ordinary doses of alcohol, both reflexly and by 
stimulation of the respiratory centre. Very large 
doses depress it. 

Skin . — Alcohol is a mild diaphoretic, partly 
because of its -vaso-dilator action, and perhaps also 
because of some direct influence on the s'weat'glands. 
As just mentioned, the cutaneous vascular dilatation 
leads to a feeling of warmth if the patient’s cutaneous 
vessels were previously contracted from cold. If a 
person is in a cold atmosphere, alcohol, by depressing 
the heat regulating centre and by increasing the 
radiation from the sldn, leads to the loss of so 
much heat that he may die from cold, although at 
first the increased cutaneous circulation, making 
him feel warmer, gives him a delusive feeling of 
warmth. 

Kidneys . — About 2 per cent, of the alcohol in- 
gested — unless very large quantities are taken — is 
excreted unchanged, mostly in the urine, to a less 
extent in the expired air, only the merest trace in 
sweat, and none in the milk or freces. Most of it is 
oxidized in the body. It acts as a mUd diuretic ; 
this is chiefly a secondary result of its vascular effects, 
but it probably also acts directly on the glomeruli. 

Nervoris system . — Some have said that this is, 
by small doses, transitorily and slightly stimulated, 
but the main effect of alcohol on the nervous system 
is depressant to all its parts. In small doses it is 
thus beneficial, for the person who has taken it is 
not worried by trifles, and if shy is less self-critical, 
therefore he feels more comfortable and may make 
an after-dinner speech with more confidence. The 
highest functions are first affected, and their depres- 
sion leads the person who has taken the alcohol to 
talk more fluently and brilliantly and his wits are 
sharpened. If the dose has been large, the stage 
of depression of all functions quickly appears, the 
highest functions being affected first, and the depres- 
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sion of function proceeds regularly from the highest 
to the lowest. The action of alcohol thus illustrates 
both the fact that stimulation is usually succeeded 
hy depression, and also the “law of dissolution,” 
which (p. 108) states that functions which have 
appeared latest in the animal seines of the individual 
are the most easy to influence, those which have 
appeared earlier are less easy to influence ; and so 
by regular sequence till we arrive at those functions 
which are first developed, which are the last to be 
influenced. The depression of function therefore pro- 
ceeds in a descending scale from the highest or least 
firmly fixed function to the lowest or most firmly 
fixed. Thus the power of judgment is abolished 
very early by alcohol ; this is so while the imagina- 
tion, the emotions, and the power of speech still 
remain vivid; hut soon the power of imagina- 
tion goes, the patient loses all command over his 
emotions, he cries and laughs irregularly, hut this 
soon stops. He next begins to lose control over his 
speech, talking incoherently and thickly ; shortly 
afterwards he cannot talk at all, but can only make 
a noise. Muscular movements, which are not so 
highly developed as those of speech, are next af- 
fected; delicate, lately developed movements, as 
writing or feeding himself, are for a time performed 
incoordinately, but soon they are paralysed. Next 
the muscular movements developed before these are 
implicated, and the patient cannot undress himself 
or walk straight, and incoordination of these move- 
ments passes into the inability to do them at all. 
Next the activity of the reflex centres of the cord is 
abolished, the patient passes his urine and fseces 
under him. Then the respiratory centre becomes 
paralysed, breathing is difficult, and the face is hvid. 
Lastly, the heart is paralysed, and the patient dies. 
The depression of the reflex centres of the cord 
accounts for the fact that injuries which would kill a 
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sober man do not Idll a drunken one, for tbe heart 
and respiration, owing to the general central de- 
pression, are not aflected reflexly by them. It must 
be remembered that with alcohol and drugs of similar 
action (c.p. chloroform) the apparent stimulation of 
nervous centres is really due to depression of in- 
hibition, so their action is entirely depressant. All 
nervous depression is believed to depend upon a 
retraction of the terminal filaments of axons and 
dendrons, thus rendering synapses less intimate. 

Muscnlar system . — Although alcohol is a food, its 
depressant efiect on the nervous system is quickly 
seen in the depression of the power to do work, and 
although experiments on animals show at first a 
slight direct stimulation of muscular powers, and 
with some persons small doses perhaps at first stimu- 
late the power of work, any action in this direction is 
slight, and is quickly followed by a depressant effect. 


Therapeutics. 

External. — Four parts of rectified spirit to one 
of water form the Lotio Spiritus of many pharma- 
copoeias. Eags or lint dipped in it are applied to 
sprained joints and bruises. The alcohol evaporates, 
cools the part, consequently the vessels contract, and 
inflammation may thus be checked. At the same 
time the local anaisthetic effect of the cold relieves 
the pain. In a similar way many varieties of head- 
ache may be soothed by bathing the forehead with 
either eau de Cologne or bay rum, which is the com- 
mon name for Spiritus Pimentte Co. B. P. C. and con- 
sists of oil of pimento leaves, 0‘75 ; oil of orange peel, 
0'05 ; oil of pimento, 0‘05 ; alcohol, 64 ; kaolin, q.s. ; 
water to 100. Brandy or some other form of alcohol 
is often used to bathe the skin in order to harden 
it by abstraction of water, and thus prevent the 
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formation of bedsores or cracked nipples. It is an 
excellent antiseptic for the skin. Spirit lotions 
dabbed on the skin may, by means of the local 
vascular contraction produced, stop sweating. 
Alcohol rubbed in, as in the use of Linimentuin 
CamphoriB Ammoniatum, is commonly employed for 
its rubefacient eflfect, to aid the absorption of indam- 
matory products and to relieve pain, as in chronic 
rheumatism and myalgia. 

Internal. — Mouth . — A little brandy held in the 
mouth will be a local anaesthetic and relieve tooth- 
ache. Alcohol is used as a gargle of pork wine 
for its power of precipitating albumen and acting 
as an astringent in cases of chronic sore throat, 
excessive salivation, or inflammation of the gums. 

Stomach . — Because it increases the secretion of 
gastric juice, the vascularity and absorption from 
the stomach, alcohol aids digestion. It must only 
be taken in small quantities, for large amounts 
paralyse the secretion and cause gastritis, and 
ultimately lead to atrophy of the gastric glands. 
It should be given just before or during a meal. It is 
harmful in acute dyspepsia, but for the indigestion of 
the aged and feeble, or for those who are thoroughly 
exhausted by overwork, it is very valuable, as the 
stomach shares in the general exhaustion. It is also 
useful because it increases the appetite, and it is 
food which is absorbed without previous digestion.- 
Owing to its anaesthetic property it may relieve 
painful dyspepsia, and may check vomiting, especially 
if taken with carbonic acid gas, as, for example, in 
the form of champagne or brandy and soda-water, 
and frequently, if concentrated, it will relieve 
flatulence. A single dose of strong spirits poured 
into the stomach is often employed with great 
benefit for its reflex stimulant effects on the cir- 
culation for those who have fainted, or who are 
collapsed from cold or any other cause. 



294 


MATERIA MEDICA 


Intestines . — Brandy and water may check diar- 
rhoea. Perhaps this is owing to the astringent 
power of the brandy. 

Fever . — Alcohol has been largely used in all sorts 
of febrile conditions. Wo have seen that it is a 
narcotic and soothes the central nervous system, 
that it impairs oxidation, that it is oxidized 
and is therefore a food, that as a food it has a high 
caloric value, that it saves protein tissues, that it 
can he absorbed without taxing digestion, and that 
it is mildly antipyretic and diaphoretic. These pro- 
perties would render it beneficial in fever. On the 
other band, any acceleration of the pulse would he 
distinctly harmful, although it must be remembered 
that often, by its action on the central nervous system, 
alcohol lowers the pulse in fever ; the indigestion and 
the liability to depression of the respiratory and 
cardiac centres, caused by the taking of large quanti- 
ties, would he very undesirable. The best rules 
are that while alcohol may be given often with 
advantage in fever, either to aid digestion, to slow 
the pulse, as a cardiac stimulant if the patient 
be much collapsed, or to produce sleep, yet it may 
in any of the ways alluded to do harm. Therefore, 
when it is being used the effect must be carefully 
watched, and if the pulse becomes quick and feeble, 
or, as indicating gastric irritation, the tongue be- 
comes dry and brown, or the skin becomes hot and 
dry, or the breathing hurried, or the patient suffers 
from insomnia, the alcohol should be stopped. On 
the other hand, if the pulse becomes stronger and 
slower, the tongue and skin moist, the breathing tran- 
quil, and the patient sleeps well, the drug is doing 
good, and may be continued. We have so many 
more powerful diaphoretics and antipyretics that 
alcohol is not often given for these purposes. Of all 
fevers it is most used for acute pneumonia, and 
it is most likely to be valuable when our object is 
to soothe the central nervous system, to make the 
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CIII.OROFOUMUjW. 

Oblorofonn is TricbloromclhanG, CHCl,, to whicii 2 per 
cent, of absolute alcohol has been added. 

Souuci:. — Obtained from ethj-lic alcohol, methylated 
spirit, or acetone by heating with chlorinated lime, slaked 
lime, and distilled water and subsequent purification. 
Should be kept in a cool and dark place. 

CnAiuCTEiis. — A colourless, -volatile, heavy liquid, sp. gr. 
between 1‘483 and 1‘487, of a sweetish taste and a peculiar 
odour. It imparts a green colour to flame. Solubility.^ — 1 
in 200 of water, in which it sinks in heavy drops ; 10 in 7 
of alcohol (90 per cent.) ; freely in ether, olive oil, or turpen- 
tine. 

Impurities. — Hydrocarbons, shown by darkening with sul- 
phuric acid ; non-volatile compounds, shown by not completely 
evaporating, and by unpleasant odour ; acids ; free chlorine. 

Tests for Purity (a) It must not redden blue litmus ; 

(6) nor render cloudy silver nitrate ; (c) nor give blue colour 
with cadmium iodide and starch ; (d) nor turn yellow when 
agitated for one hour with HjSO^. 

Dose, 1 to 5 m. internally — 6 to 30 centimils. 

Preparations. 

1. Aqua Cliloroformi.— Chloroform, 2-5 ; dis- 
solved in water, 1000. 

Dose, - 3 - to 2 fl, oz. — 15 to 60 mils. 

2. Iiinimeutum Chloroformi. — Equal parts of 
chloroform and camphor liniment. 

3. Spiritus Chloroformi. Si/iiouj/in.— Chloric 
ether. Chloroform, 1; alcohol (90 per cent.), 19 
Strength. — 1 in 20. 

Dose, 5 to 20 m. — 3 to 12 decimils — for 
repeated administration, 30 to 40 m. — 20 to 25 
decimils— for a single administration. 

4. Tiactura Chloroformi et Morphinm Com- 
posita. — Intended to be an imitation of the proprietary 
medicine called chlorodyne. Mis chloroform, 75, 
tincture of capsicum, 25, tincture of Indian hemp, 100, 
oil of peppermint, 2, and glycerin, 250, with alcohol 
(90 per cent.), 450. Dissolve morphine hydrochloride, 
10, in the misture. Add to it diluted hydrocyanic acid. 
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50, and enough alcohol (90 per cent.) to make 1000. 
Strength . — 1 millilitre contains chloroform, 7’5 centi- 
mils ; morphine hydrochloride, 1 centigrm. ; acidum 
hydroeyanicum dilutum, 5 centimils. 10 m contains 
chloroform, f in, ; morphine hydrochloride, gr. ; 
acidum hydroeyanicum dilutum, 5 m. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

N.B.~This preparation is very nasty, and not at all 
like chlorodyne. Martindale’s Liquor Chloromorphinoe is a 
better imitation, and contains chloroform, morphine, atropine, 
and oil of peppermint for active ingredients. Its dose is 
5 to 16 in.. 


Action. 

External. — Cliloroform in many respects acts 
like alcohol, but it is more powerful. Thus if 
allowed to evaporate on the skin it produces cold ; 
therefore the vessels at the point of application 
contract, and at the same time local anesthesia is in- 
duced. If the vapour be confined, or if chloroform be 
rubbed into the sMn, it acts as an irritant. The vessels 
dilate, the part becomes red, and there is a sense of 
heat. This rubefacient effect may pass on to vesication. 
It is a .powerful antiseptic and general protoplasmic 
poison. 

Internal. — Moitth . — If concentrated, it produces 
irritation and a burning sensation. If dilute, it has 
a sweetish taste, which renders Aqua Ghloroformi 
a valuable vehicle for the administration of nauseous 
drugs. It reflexly gives rise to an increased secre- 
tion of saliva, and is a local ansesthetic. 

Stomach . — The action of chloroform is very 
like that of alcohol. Large doses cause marked 
gastro-intestinal irritation. Small doses produce a 
feehng of warmth, dilatation of the gastric vessels, an 
increased secretion of gastric juice, and more regular 
and more powerful gastric movements. It is per- 
haps slightly astringent to the intestines. 
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Absorption . — It is absorbed into the blood from 
tbe stomach and intestines, and, if given as vapour, 
from the lungs, but it is very uncertain vsrhat changes 
it subsequently undergoes. Probably most of it is 
combined -with the cholesterin and lecithin of the 
red corpuscles, but some is certainly ehminated in 
the breath and some in the urine ; it may be found 
in the blood of those ■R'ho have been poisoned by it, 
and glycuronic acid may appear in the urine. 

Temperature . — The temperature falls about 1°F. 
after the prolonged administration of chloroform. 

Metabolism . — After its administration the nitro- 
gen and sulphur in the urine are increased, indicating 
a greater destruction of protein. The chlorides in 
the mine, too, are increased, sho'wing that some 
chloroform is decomposed in the body. If the 
patient be suffering from diabetes, the sugar in 
the blood and urine is much increased. Eepeated 
inhalation of chloroform produces fatty degenera- 
tion, especially of the liver, heart, and kidneys, and 
prolonged over-indulgence leads to fibrosis of the 
same organs. 

Excretion . — This takes place mainly by the lungs. 

Nervous system . — Chloroform is an excellent in- 
stance of the law of dissolution (see p. 108), and also 
of the ■well-known fact that drugs which in small 
doses appear to stimulate any part, in large doses 
often depress it. The phenomena resulting from the 
inhalation of chloroform are commonly divided into 
three stages. Here, as "with alcohol, it is an open 
question whether the symptoms of stimulation are 
due to removal of inhibition or to direct stimulation. 

Ph*st stage. — This is at first one of general 
stimulation, the highest functions being the most 
stimulated, usually unevenly, so that the patient is 
somewhat incoherent. The imagination is momen- 
tarily excited, and he experiences a general feeling 
of warmth and comfort spreading over the entire 
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body. The mind, from the irregular excitation, is 
confused. Sight and hearing are stimulated, he 
experiences sensations of light and hears noises. 
The stimulation of all these higher functions is very 
transitor}% and he quicldy begins to lose conscious- 
ness ; he may be aware that people around him arc 
talking without ImoAving wdiat they are saying, but 
soon ho hears and secs nothing. Sometimes during 
the early part of this stage he may laugh or cry. 
The inabihty to see and hear is quickly followed by 
considerable bluntmg of general sensation. At 
the same time that these higher functions are being 
depressed the lower motor functions are excited ; 
he will kick and fight, throwing his arms and legs 
about, so that much strength may be required to 
hold him down, and he wall shout and talk in- 
coherent nonsense very loudly. Almost coincidently 
the stimulation of the lower centres sets in ; the 
pulse is increased in frequency, and there is 
throbbing of the heart and great vessels. The first 
inhalation or two may produce a choking sensation 
and an arrest of breathing, which is often voluntary ; 
but soon the respirations are increased in frequency. 
The blood-pressure at first rises a little, and the face 
may be flushed. The pupils usually dilate. 

Second stage. — This is best called that of de- 
pression. Some authors call it the stage of excite- 
ment, because the excitation of the motor centres 
may be continued into it. It is important to 
remember that there is no sharp boundary line 
between the various stages ; they pass insensibly into 
one another. In this stage the depression of the 
highest functions continues, so that the patient 
becomes completely unconscious, and he appears to 
be in a deep sleep. He sees, hears, and feels 
nothing ; hence chloroform is called a general anaes- 
thetic. The excitement of the motor functions 
passes into depression, and he ceases to shout and 
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struggle. Some of the reflex centres are depressed, 
so that when the cornea is touched the eye does not 
shut. The pupil is contracted. The stimulation of 
the cardiac and respiratory apparatus gives way to 
depression, the pulse and respirations become less 
frequent and less strong. The vaso-motor centre is 
depressed, blood-pressure falls. As he cannot feel 
pain, and the reflex activity is so lowered that the 
heart wiU not be reflexly inhibited by the shock of an 
operation, this is the period at which to operate safely. 

Third stage. — In this there is a total abolition 
of reflex excitability. Even the lowest reflex centres 
of the cord are depressed, so that the patient may 
pass his urine and fseces under him ; all muscular 
tone is abolished, and consequently the muscles are 
quite flaccid. Some of them, as those of the arm, 
were probably in this condition towards the end of 
the second stage. The pupil is widely dilated, 
probably because of the commencing asphyxia. 
This is the period to which the administration is 
pushed to facilitate the reduction of dislocations, or 
to enable the abdominal viscera to be felt through 
the abdominal wall. If still more chloroform is 
given, the depression of the cardiac, respiratory, and 
vaso-motor centres continues, the pulse becomes feeble 
and irregular, and the heart finally stops in diastole. 
At last not only its central nervous apparatus but its 
muscular tissue is depressed by the direct action of 
the chloroform circulating in the coronary arteries, so 
that it will not respond to mechanical stimulation, 
and by this period it is so dilated that, if the pericar- 
dium is cut, the heart protrudes like a hernia. The 
unstriped muscle of the arteries is also depressed, 
and they dilate. The respiratory movements become 
slight and irregular, with very long pauses between 
them, and as a result the patient is more or less 
asphyxiated. The blood-pressure gradually falls to 
zero. There has been much dispute as to whether 
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chloroform kills by the heart or the respiration. The 
Commission appointed by the Nizam of Hyderabad 
reported that it killed by depression of the respiratory 
centre, that respiration always failed before the heart, 
and that the fall of blood-pressure was not due to any 
effect on the heart. But it has since been shown 
that chloroform suddenly kills by the heart owing 
to the production of auricular fibrillation, and to a 
less extent to stimulation of the vagus centre in the 
medulla, and that the fall of blood-pressure is due 
to effect on the heart, and to a less extent to depres- 
sion of the vaso-constrictor centre. The depression 
of respiration is the result of the fall of blood- 
pressure. 

The recovery from chloroform also illustrates 
the law of dissolution. The lowest functions, such 
as muscular tone, are the first to reappear ; but the 
patient does not usually regain his mental equili- 
brium for hours. Chloroform and many drugs of the 
methane series are especially soluble in lipoids, 
and this fact has been used to explain their narcotic 
action {see p. 111). 

With the exception of its local actions on the 
skin and alimentary canal, and its later effect on the 
cardiac muscle, and that on the vessels, chloroform 
acts entirely on the central nervous system, and this 
action is not the result of any effects on the blood. 
The peripheral nerves are not affected, unless it be 
just before death. Chloroform narcotizes infusoria. 

Vomiting is very liable to occur during the 
administration of chloroform, and its advent is often 
made known by pallor and mde dilatation of the 
previously contracted pupil. Immediately before 
death the pupil may he either dilated or contracted. 

Therapeutics. 

External. — Chloroform is employed in the form 
of a liniment to produce rubefacient and irritant 
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effects in cases of chronic rheumatism, myalgia, and 
chronic inflammations. A drop of chloroform to the 
fluid ounce of urine or of animal and vegetable infu- 
sions or decoctions -will keep them from decomposition. 

Internal. — ^It may be used as a local anajsthetic 
for toothache, the tooth being plugged with a piece 
of cotton wool soaked in chloroform. It disguises 
the taste of nauseous medicines, and therefore Aqua 
Chloroformi is a very common vehicle, and Spiritus 
Ohloroformi is much used as a flavouring agent. In 
the stomach it acts like alcohol, and is given in the 
same varieties of dyspepsia as are benefited by that 
drug.' Small doses may be.used as cardiac stimulants. 

Inhalation. — It is inhaled to abolish sensations 
of pain, whether from surgical operations, bihary, 
renal, and intestinal colic, or parturition. In the 
last case not much need be given. It is also inhaled 
to relax muscular spasm, as in the reduction of 
dislocations or hemi®, or for the relaxation of 
muscles for diagnostic purposes, as, for example, 
when we wish to feel the abdominal viscera 
thoroughly, or to see whether a swelling is a phantom 
tumour ; or, lastly, it is inhaled to relax spasm in 
cases of tetanus, hydrophobia, or in other varieties 
of convulsions, as chorea. The A.C.E. mixture, 
which consists of absolute alcohol 1 vol., chloroform 
2 vols., and pure ether 8 vols., is very commonly 
employed for all these purposes. It is said to be 
safer than chloroform. AU its three constituents 
volatihze from it at an equal rate. 

The following points should be attended to in 
the administration of chloroform : 

1. The respiration and pulse should be carefully 
watched for any signs of failure. 

2. The operation should never be begun till 
reflex action is profoundly depressed — that is to say 
tiU the stage of muscular relaxation has commenced. 
Many patients have been lost from neglect of this 
precaution, for the stimulus of the knife has reflexly 
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stopped tlie heart. It is a common and dangerous 
error to think that, because the operation is trivial, 
it may be begun early; most of the deaths from 
chloroform have taken place early and when the 
operation has been slight. 

8. Great care must be exercised if the heart be 
fatty or feeble from any cause, or if the patient suffer 
from disease of the lungs, or if he be very old. 

4. In operations about the mouth care must be 
taken to see that no blood gets down the trachea. 

5. It is deshable to have the stomach empty, 
therefore no solid food should be given for some 
hours before the administration. The patient’s head 
must be so directed during vomiting that no vomited 
matters can get into the larynx. 

6. False teeth should be taken out of the mouth. 

7. The chloroform must be pure. 

8. It should not be too concentrated, for if it is, 
the heart may suddenly stop owing to stimulation of 
the vagal centre. This is the cause of many deaths. 
About 5 per cent, of chloroform to 95 per cent, of 
air is a good mixture, 

9. The head should be a little raised, and the 
lower jaw held up so that the tongue shall not fall 
back over the larynx. • 

10. Special care must be taken when the opera- 
tion necessitates awkward positions, especially if 
respiration is interfered with, as in the lateral posi- 
tion used in obstetric and renal cases. 

11. Because the temperature falls the patient 
should be kept warm. 

If the pulse fails or the breathing becomes very 
weak, or stops altogether, artificial respiration should 
at once be commenced, the tongue being pulled 
forward by forceps to allow free entry of air to the 
lungs. The face and abdomen should be flicked with 
wet towels, a capsule of amyl nitrite may be inhaled, 
and strychnine, ether, or brandy injected subcuta- 
neously. It is doubtful whether galvanization over 
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the cardiac area is of any use ; perhaps it does harm. 
Artificial respiration should be maintained at least an 
hour or so, even if there is no sign of returning life ; 
and if there is the slightest evidence of a cardiac beat, 
or a single automatic respiratory movement, artificial 
respiration must be persevered in for even many 
hours. K the face be pale, the head should be 
lowered, and amyl nitrite is especially likely to be 
useful. Atropine may be injected into a vein in the 
hope of accelerating the pulse slowed by action of 
the chloroform on the vagal centre. The heart has 
been restarted by opening the abdomen and com- 
pressing it through the diaphragm (see p. 114). 

Delayed, Chloroform Poiaonmy . — Occasionally repeated 
and very rarely a prolonged single administration leads to 
grave disorders of metabolism. The liver and (to a less extent) 
other organs become fatty, the urine indicates increased pro- 
tein destruction, and carbohydrate metabolism is impaired. 
The symptoms of acidosis are present. Diabetes is made 
more severe by chloroform, which should not be used as an 
ancesthetic for sufferers from this disease. 

JBvomolomi.— CHBr,. (Not official.) 

Charactebs. — A limpid, colourless, sweet liquid, soluble 
in alcohol, very slightly in water. 

Sose, J to 2 m 3 to 12 centimils. 


Action and Therapeutics. 

Bromoform is used for whooping-cough. It diminishes 
the severity and number of the paroxysms. Many cases of 
poisoning are on record, for it is almost insoluble in water, 
and having a sp. gr. of 2'9 it sinks to the bottom of a mucilage 
mixture, and is all taken in the last dose. This is best got 
over by dissolving it in alcohol. Thus : bromoform 2, 
alcohol (90 per cent.) 7‘5, glycerin 30. This will mix with 
water, and most other drugs, without precipitating the 
bromoform, and may he flavoured with orange and cardamoms 
as in Elixir Bromoformi (B. P. C.). Dose, §-2 fl. dr. (2 to 
8 mils). Bromoform may he suspended in a mucilage 
mixture if dissolved in thrice its volume of almond oil. The 
symptoms of poisrning are the same as those of chloroform. 
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^TIIEU. 

Ethylic Ether, or Ethyl Osidc. C,H,„0. 

Synonym.— Sulphuric ether. 

Source. — Prepared by distilling a mixture of ethylic 
alcohol or industrial methylated spirit with sulphuric acid, 
and rectifying the distillate. 

Characters.- A colourless, light, volatile liquid, with a 
hot taste and peculiar odour. It is very inflammable, boils 
between 34° and 3G°C., and burns with a white flame. Sp. 
gr. 0-72. 

Impurities. — Water, alcohol, and fixed Impurities. 

Dose, 15 to 30 m. — 1 to 2 mils — for repeated adminis- 
tration ; 45 to 60 m. — 3 to 4 mils — for a single administra- 
tion. 


Preparations. 

1. ffither Purificatus. 

2. Spiritus iEtlieris. — Ether, 1 part; alcohol 
(90 per cent.), 2 parts. Sp. gr. 0-802 to 0-806. 

Dose, 20 to 40 m, — 12 to 25 decimils — for 
repeated, 60 to 90 m. — 4 to 6 mils — for single 
administration. 

3. Spiritus SItlieris Compositus. (NotofiScial, 
but official B. P. 1898 and often used.) Syiwnym. — 
Hoffmann’s anodyne. Mix sulphuric acid 36 fl. oz. with 
alcohol (90 per cent.), 40 fl. oz. A complex ethereal 
compound called oil of wine is formed. It is chiefly 
ethyl hydrogen sulphate, and is thus produced : 
C,H5-0H-t-H„S0, = C,H,•HS0^■fH,0. After twenty- 
four hours slowly distil the mixture. The distillate 
contains water, sulphur dioxide, ethylene, and a little 
oil of wine. Add water to the upper layer of distillate 
after it is removed from the lower, then shake it with 
sodium bicarbonate to neutralize the acid. Separate 
the ethereal liquid, which consists chiefly of oil of 
wine, add to it ether, 5i fl. oz., and alcohol (90 per 
cent.), 38 fl. oz. 

Dose, 20 to 40 m. — 12 to 25 decimils — for 
repeated, 60 to 90 m. — 4 to 6 mils — for single 
administration. 
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Action. 

External.— Ether evaporates very quickly, pro- 
ducing g^eat cold, and consequently the part to winch 
it has been applied becomes white from the contrac- 
tion of the vessels. The cold is sufficient to cause 
such marked local ansesthesia that very slight oper- 
ations may be performed upon the part anjBsthetized. 
To iiroduce this result ether is best applied as a fine 
spray. If it be rubbed in, or evaporation be prevented, 
it, like alcohol or chloroform, is an irritant. 

Internal.- — In the mouth and stomach also it 
acts like chloroform or alcohol. Thus ether causes 
a burning taste in the mouth, an increase of the 
saliva, of the gastric secretion and gastric move- 
ments, and dilatation of the vessels of the stomach. 
Consequently it is carminative and aids digestion. 
Directly it reaches the stomach it reflexly excites 
the heart, increasing the force and firequency of the 
pulse, and causing a rise of blood-pressure ; it is one 
of the best cardiac stimulants we have. In the same 
way it excites respiration. It is quickly absorbed, and 
its stimulating influence on the heart and respiration 
is continued. It is thus a good instance of a rapidly 
diffusible stimulant. If a fatal dose is inhaled death 
is due to depression of respiration. 

Nervous system . — Ether is a powerful general 
ansesthetic. The phenomena and stages of ether anses- 
thesia are so like those of chloroform amesthesia that 
the description already given (p. 298) will suffice. The 
following differences, however, should be noticed : 

(1) The heart is paralysed with much greater 
difficulty by ether than by chloroform. 

(2) The same is true of the vaso-motor centre. 

(3) And also of the respiratory centre. 

(4) Ether is much more irritant to the respira- 
tory mucous membrane, and hence is more liable to 
increase bronchitis in those already suffering from it. 
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(5) With ether the stage of stimulation is more 
protracted, therefore there is more struggling. 

(6) For the same reason the amesthetic stage is 
not reached so soon. 

(7) Fall of temperature is greater with ether. 

(8) Ether must bo given nearly pure, about 80 
per cent, of air to 70 of ethereal vapour ', hence it is 
more difficult to administer. 

(9) The smell of ether is more disagreeable, and 
patients dislike it more. 

(10) Ether is eliminated more slowly, and hence 
the smell hangs about the patient some time. 

(11) Ether being very inflammable cannot be 
used in the close neighbourhood of a naked light. 

(12) With ether there is no risk of delayed 
poisoning as with chloroform. 

Therapeutics. 

External. — Ether, allowed to evaporate, may be 
used to cause local amesthesia in cases of neuralgia. 
An ether spray is occasionally employed to produce 
local anaesthesia for small operations; but as the 
ether makes the skin hard and brawny the operation 
must be quite superficial, and even then there is 
much subsequent tingling and pain. 

Internal. — Stomach . — It may be used for the 
same classes of dyspepsia as chloroform or alcohol, 
and is often employed as a carminative to expel gas 
in flatulent dyspepsia. 

• Heart.— Administered subcutaneously (dose, 10 
to 15 tti, 6 to 10 decimils) or by the mouth, ether is an 
excellent cardiac stimulant of great value in fainting, 
cardiac failure, or palpitation, its advantage over 
chloroform and alcohol being that it is more rapid in 
its action. It is very useful as an antispasmodic 
during an attack of asthma. Spirit of ether with an 
equal part of aromatic spirit of ammonia and some 
water forms an excellent restorative. 
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Inhalation . — Ether is inhaled for the same pur- 
poses, and with the same precautions, as chloroform. 
All the published statistics in which the two are con- 
trasted appear to show that ether is much safer, and 
this is what might have been expected from the con- 
trast between the two already given. Chloroform is 
administered carelessly more often than ether, as it 
is easier to give, but even allowing for this ether is 
safer unless given to those suffering from bronchitis. 
The nausea and vomiting which sometimes follow 
the administration of ether may, it is said, be 
checked by giving 15 grains of sodium bromide. 
Very often anaisthesia is commenced with a few 
inhalations of nitrous oxide gas, and then com- 
pleted with ether. This is much pleasanter for the 
patient than to use ether from the first. 


JETHYJL CIIYORIDH. 

■Ethyl Cliloridum. — CjHsCl. Synonyms. — Hydro- 
chloric ether, Kelene. 

Source. — May be obtained by the action of hydrochloric 
acid on ethylic alcohol, or on industrial methylated spirit. 

Characters, — Gaseous at normal temperature and 
pressure, but as usually supplied is condensed into a colour- 
less, mobile, inflammable, very volatile liquid. 

Uses. 

This substance has a low boiling-point, and 
produces intense cold by its evaporation. It is sold 
in glass capsules terminating in a fine tube with a 
screw-capped point. When the capsule is held with 
the fine tube pointing towards the part to be 
anaesthetized, at about eight inches from it, the 
liquid ethyl chloride by its own vapour pressure is 
forced out as a fine jet, which impinges on the skin 
of the patient, and by its evaporation produces enough 
local anffisthesia for the performance of small opera- 
tions, such as the removal of small warts All fat 
must be removed from the skin by soap and washing 
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with etbor. Ethj'l chIon<le is isjflammnMo. It inny 
be given by inbnlation ns a general nnsestbotic. 

Itictliyl Chloride (Not ofllciul) ii? tirrd in tlu' ranif' 
way for local anirsthesia anti to relievo nciiralpia, 

Anostilc{^ot official))!; n non-official mixture of methyl 
chloride and ethyl chloride, and is iifed in the ramo way as 
methyl chloride as a local njireslhetic. 

fethji Bromide (Kot official) is an excellent neneral 
anmsthetic for rhorl operations requiring longer nnrestliesin 
than that of nitrous oxide. No apparatus is required, Nonnw- 
form contains it with ethyl and methyl chloridec, 

yETfIKU ACETICES. 

Acetic Ether. 

A liquid obtained by dislilUnf' a mixture of othylic 
alcohol, acetic acid, and sulphuric acid, and piirifyinf; the 
product. It contains not less than 90 per cent, of ctlivl 
acetate, C,II,C,H,0,. 

CnAP.ACTr.ns. — A colourlc.ss, fragrant liquid. Sp.gr. O'O to 
0-907, Solubility . — 1 in 10 of water; freely in alcohol or ether. 

pose, 15 to 30 m. — 1 to 2 mils— for repeated 
administration; 45 to 60 m.— 3 to 4 mils— for a single 
administration. 

Action and Thekapeutics, 

It acts like ether, as a stimulant, antispasmodic, 
and carminative, but has a pleasanter taste. 

ACETOIVEM. 

Acetone or Dimethyl-ketone, C,H,,0. 

SouncE. — May be obtained by the dry distillation of 
calcium acetate, or barium acetate. 

CHABACTEns. — A colourlesB, transparent, mobile and vola- 
tile liquid. Characteristic odour. Taste pungent and sweetish. 

_ It is used as a solvent for cantbaridin in hiqxior 
Byxspastictts, 

Action and Thbeapeutics. 

Its action is almost the same as that of etbylic 
alcohol.^ It is a useful solvent for resins, fats, 
cantbaridin, celluloid, &c. Hypnone is acetophenone 
or pbenyl-metbyl-ketone; it baa been given as an 
hypnotic, but there are many much better. 
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NITROUS OXIDE. 

Nitrous Oxide Gas. NjO. (Not official.) Synonym . — 
Laughing Gas. 

SouBCE. — Prepared by heating ammonium nitrate. 

Chabactebs. — A colourless, inodorous gas. It is sup- 
plied in the liquid form in steel cylinders under a pressure of 
50 atmospheres. It is not chemically allied to other ansBS- 
thetics, but is considered here for convenience. 


Action. 

The gas is always administered by inhalation. 
Outside the body it supports combustion, but it is 
not of the same use to living tissues as oxygen, and 
if it replaces oxygen it leads to asphyxia owing to 
the absence of oxygen. 

Nervous System . — When the gas is inhaled, the 
patient experiences, after a few seconds, a rushing 
noise in the ears, and indistinctness of vision. He feels 
he is losing control of his higher faculties ; he has a 
great desire to laugh, and feels happy ; his speech 
and other movements are incoordinate ; resphration 
becomes difficult, and by the time inhalation has 
lasted about 80 seconds he is cyanotic, and the 
follo'wing additional evidences of asphyxia are often 
present, viz. : jerky, grunting stertor, muscular clonic 
twitchings, irregularity and finally stoppage of respi- 
ration. The face piece must be removed when 
cyanosis begins to appear, and it will be seen that 
there is no comeal reflex; the eyes are fixed, and 
the pupils dilated. The patient is also now com- 
pletely ansesthetized, so that he does not feel a short 
operation, such as the withdrawal of a tooth. Very 
soon after the removal of the face piece he takes 
a deep breath, and the lividity disappears. The 
stage of ansBsthesia lasts from 20 to 40 seconds, and 
after it the patient wakes in two or three minutes, 
and suffers firom no after-effects. 

It will be noticed that we have here the stage 
of excitation followed by depression. Whether the 
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excitation is due to direct stimulation of the central 
neiTOus system or to removal of inliibition is unde- 
cided. To some extent the gas depresses the nervous 
system by cutting oil ox)’gen, but Bert sbovred that, if 
administered under increased pressure with oxygen, so 
that there was plenty of oxygon in the blood, anrcs- 
thesia was nevertheless produced ; therefore the gas 
has a direct effect on the nervous system, possibly, 
as Dixon suggests, ouang to its easy solubility in the 
fats there present. 

• Circulation . — Nitrous oxide has no direct influ- 

ence on the heart. The rise of blood pressure and the 
slowness of the pulse are due to asphyxia. It is simply 
dissolved in the blood ; the amount there corre- 
sponds to the partial pressure of the gas in the lungs. 

Bespiration . — The asphyxia is chiefly due to de- 
privation of oxygen, for the gas replaces much of that 
in the blood. The glycosuria that occasionally occurs 
after its administration is due to the asphyxia. 

Therapeutics. 

Nitrous oxide is used solely to produce annss- 
thesia for short operations. The steel cylinders in 
which the liquefied gas is contained have a tap which 
is worked by the administrator’s foot. The liquid is 
vapourized directly it escapes from the cylinder, and 
it passes into a large indiarubber bag, from which 
the patient inhales it by a mask, with a valve so 
arranged that, while he can inspire from, he cannot 
expire into, the bag. It is found that if air, or still 
better oxygen, is inhaled at the same time as the 
nitrous oxide, we can produce the direct depressant 
effects of the gas on the central nervous system with- 
out the asphyxial symptoms, therefore pure nitrous 
Mide is rarely employed, but an apparatus devised by 
Hewitt, by means of which oxygen and nitrous oxide 
m varying proportions can be administered, is used ; 
by it patients can be kept ansesthetized for a long 
while. 
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Class in. — Nitrites, 

Spiritus JEtheris Nitrosi, Amyl Nitrite, Nitro- 
glycerin, Sodium Nitrite, Ethyl Nitrite, Erytlirol 
Nitrate. 

All these dilate the peripheral vessels, and increase the 
rapidity of the heart. 


SPIRITUS iETHJERIS NITROSI. 

.Spirit of Nitrous Ether. Synonifnt . — Sweet spirit of nitre. 

This is a solution in alcohol of several substances, the , 
chief being ethyl nitrite, aldehyde, paraldehyde, acetic acid, 
and acetic ether. 

SouECE. — Distil a mixture of alcohol (90 per cent.), nitric 
acid, sulphuric acid, and copper, and dissolve the distillate in 
alcohol (90 per cent.). Probably what happens is this : — 
Copper nitrate is first formed and hydrogen set free. This 
reduces some nitric acid to nitrous acid ; this reacts with 
ethyl alcohol, forming ethyl nitrite and water. The copper 
nitrate first foimed is decomposed by the sulphuric acid, 
nitric acid being regenerated and copper sulphate produced. 
The distillate consists of a mixture of ethyl nitrite, alcohol 
and its oxidation products. 

Pure ethyl nitrite can be kept any time, but Spiritus 
.ffitheris Nitrosi should be preserved in the dark in small 
hermetically sealed bottles, for it soon becomes acid. Much 
that is sold is not prepared according to the pharmacopoeial 
directions. 

Chaeactebs. — Transparent, nearly colourless, mobile, 
inflammable, slightly acid liquid of an apple-like odour and a 
sweet cooling taste. Stmigfth.— According to the Pharma- 
copceia it must contain between 2'66 and 1‘52 per cent, of ethyl 
nitrite. Sp. gr. 0'838 to 0'842. 

Incompatibles. — Potassium iodide, iron sulphate, tincture 
of guaiacum, gallic and tannic acids, antipyrin, and emulsions. 

Impueity. — ^Excess of acetic acid. 

Pose, 15 to 60 m. — 1 to 4 mils. 

Action. 

External. — Spirit of nitrous ether evaporates 
•when it is applied externally, and a slightly anaes- 
thetic effect is produced. 
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Internal. — It combines tho action of the ether 
•with that of the nitrites contained in it. Because of 
the ether it is a diffusible stimulant, a stomachic, 
and a carminative. Because of the nitrites it acts 
like amyl nitrite ; but as the ethyl nitrite is so 
diluted, its action in this direction is feeble ; thus 
it only moderately dUates the vessels, and except in 
poisonous doses probably does not affect tho blood. 
Tho dilatation of tho vessels leads to a diaphoretic 
effect on the slrin, a diuretic effect on tho Iddnoys, and 
a lo'wering of arterial hlood-pressure. Tho dilatation 
of the cutaneous vessels, the sweating, and perhaps 
the changes in the blood, produce a slight antipy- 
retic influence. 


Therapeutics. 

For its diaphoretic and slight antipyretic effects 
it is commonly given m mild febrile attacks, such 
as a common cold. It is also used as a diuretic in 
chronic Bright’s disease, and cardiac and pulmonary 
diseases accompanied by endema. 


Anryi, nitris. 

Amyl Nitrite. 

SouncE, — Produced by tho interaction of nitrous acid and 
amylic alcohol that has been distilled between 128° C. and 
132° C. It consists chiefly of isoamyl nitrite, CjHijNO.j, but 
also contains other nitrites of tho homologous series. 

Chakacteks. — ^An ethereal liquid of a pale yellow colour, 
and smelling strongly like tho sweetmeat pear drops, which 
are flavoured with amyl acetate. Sp. gr. 0-87 to 0-88. Very 
volatile. Soluble in ether, chloroform, or spirit, but not in 
water. 

Impurities. — Free acid and amyl nitrate. 

Bose, 2 to 5 m. — 12 to 30 centimils— cautiously 
inhaled from a handkerchief in which a glass capsule con- 
taining the nitrite of amyl has been crushed. 
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Action. 

External. — Locally applied it diminishes the 
activity of the sensory nerves, but they quickly 
recover. 

Internal. — Amyl nitrite is rarely given by the 
mouth, so the following account will refer to the 
effects of inhalation. The effects of a single inhala- 
tion pass off in two or three minutes. 

Girculation . — From a medical point of view by 
far the most important effects of amyl nitrite are 
those produced upon the heart and vessels. Within 
a minute of inhalation the face flushes, the heart 
heats very rapidly and violently, there is a throb- 
bing in the head, and the vessels, e.g. the carotids, 
may he seen to pulsate actively. Headache, giddi- 
ness, dilatation of the pupils, and increased respira- 
tory movements quickly supervene. The vessels of 
the body rapidly dilate, but of the cutaneous vessels 
only those of the head and neck are affected, hence 
the flushing. The vessels may be actually seen to 
widen in the ear of a rabbit or in the retina. This is 
due to a direct action on the arterioles, for it happens 
if the cord is destroyed. It is the unstriped muscles 
of the arterioles, and not the ends of the nerves, which 
are affected. The blood-pressure and arterial tension 
of course fall very low. The increase in the rate of 
the pulse is unaccompanied by any alteration in the 
force of the beat ; it is apparently due to a depressing 
influence on the inhibitory vagus centre, possibly as 
a result of lowered blood pressure. In toxic doses 
the heart may be arrested in diastole from direct 
action on the cardiac muscle. 

Bespiration . — The rapidity and depth of re- 
spiration are at first increased, from stimulation 
of the respiratory centre by the low blood pressure ; 
this is later depressed, the breathing becoming 
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slower and shallower, and death occurs from asphyxia. 
Nitrites relax the bronchial muscles. 

Nervous sysicut . — Many of the symptoms refer- 
able to the nervous system are secondary effects of 
the dilatation of the vessels of the brain and spinal 
cord. Such are the throbbing, sense of fulness, 
giddiness, and headache noticed directly after in- 
halation. The lieadache may remain some time. 
If much has been inhaled there is unsteadiness of 
gait and general restlessness. Tlie pupil dilates, 
and disturbances of vision are present. The motor 
centres of the cord are profoundly depressed, there- 
fore after large doses reflex actions are abolished. 
The function of sensory nerves, motor nerves, and 
muscles is depressed by the local application of the 
drug to them, but not after inhalation until shortly 
before death. 

Temperature . — Amyl nitrite causes this to fall 
both in fever and healtli. The fall is due to the 
peripheral vascular dilatation, and, if largo doses, 
are given, to the changes in the blood. 

Uriiic . — The drug probably escapes in the urine 
as nitrites and nitrates ; it is slightly diuretic, and 
may cause glycosuria, due, it is said, to dilatation of 
the vessels of the liver or of the medulla. 

Blood .^ — Nitrites given in medicinal doses circu- 
late as sodium nitrite. Outside the body they greatly 
diminish oxidation, and the same takes place in 
the blood. After the inhalation of a considerable 
amount (more than is usually given to a man) the 
arterial and venous blood both become a uniform 
chocolate colour. This is due to the formation of 
Hiethsemoglobin and another body, probably nitric 
oxide hffimoglobin. The hromoglobin can no longer 
absorb oxygen, and hence its oxidizing power is 
abolished. By this action on the blood nitrites may 
. > therefore the treatment for poisoning by them is 

inhalation of oxygen, that more may be ^ssolved in 
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the plasma. In some of the lower animals they 
kill by acting as a direct poison to animal tissues. 


Therapeutics. 

Heart and Blood-vessels . — Brunton in 1867 
observed that in a case of angina pectoris the peri- 
pheral vessels were strongly contracted during an 
attack of pain. This induced him to make the 
patient inhale amyl nitrite, and it was found that 
the vessels dilated and the pain passed off. In- 
halation of amyl nitrite is now used for all sorts 
of cardiac pain, especially when it comes on in 
paroxysms. Generally the drug affords relief in a 
minute or so after inhalation, but by no means 
always. We do not sufficiently understand the 
pathology of angina pectoris to know how it acts. 
It may be by dilating the peripheral vessels, but 
against that view is the fact that they are not 
always contracted during attacks of angina pectoris ; 
and amyl nitrite may relieve patients in whom the 
vessels are not contracted. The attacks of pain 
common in thoracic aneurysm may be relieved by it. 
It is successfully used to avert the dangerous pallor 
sometimes seen during the administration of chloro- 
form, and may be inhaled for other forms of syncope. 
The peculiar hot flushes experienced by some women 
during the menopause are benefited by inhalation 
of it. It is said to be useful, by lowering the blood 
pressure, in hsamoptysis and other varieties of severe 
haemorrhage. 

Nervous system . — If it is inhaled when the aura 
is felt, an epileptic fit may sometimes be prevented,' 
and it has also been found useful during the status 
epilepticus. Because in migraine the vessels of the 
head are contracted, it has been used, and sometimes 
successfully, for this complaint. Its depressing action 
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on the cord has suggested its employment in tetanus 
and strychnine poisoning. 

Occasionally the inhalation of amyl nitrite re- 
lieves an attack of asthma. It has been given in 
■whooping-cough, sea-sickness, and cholera, but with- 
out much good effect. 

NITROGliVCEKlN. 

Trinitroglycerin. C,H,[{N0..)0],. (Not oDioial.) 

Synonyms Trinitrin, Glonoin oil, Nobel’s blasting oil. 

SouKCE. Glycerin is dropped into a mixture of sulpliuric 
and nitric acids kept cool by ice. 

Chaiucters.— A colourless oily liquid. Sp.gr. l-G, slightly 
soluble in water, easily in tats, oil. alcohol, ether. Highly 
explosive. Mixed with silica forms dynamite. 

Dose, 5 ^ to ^ gr. — 0 3 to 1-5 millignns. — never used 
undiluted. 

Preparations {Official), 

1. Liquor Trinitrini. — Nitroglycerin, 1 ; 
alcohol (90 per cent.}, 100. Strength. —1 per cent. 
Sp. gr. 0-840. 

Dose, I to 2 m. — 3 to 12 centimils. 

2. Tahellse Trinitrini.— Nitroglycerin, 0-5 milli- 
grm. ; chocolate, 0-3 grm. Chocolate is used, as with 
it there is no risk of explosion. Each contains gr. 
of nitroglycerin. 

Dose, 1 or 2 tablets. 

Action and Therapeutics. 

Its action is the same as that of amyl nitrite, 
except that in many animals, and probably in man, 
large doses do not form methfemoglobin in the blood ; 
the effects of nitroglycerin are more persistent, and 
as it is only suitable for administration by the mouth, 
they are slower in their onset. It is frequently taken 
by persons liable to cardiac pain, with the object of 
warding off the attack, and often such persons re- 
quire and bear large doses. Small doses are often 
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used to lower the arterial tension in arterio-sclerosis 
and chronic interstitial nephritis. Occasionally it 
does good in asthma. It is really a nitrate of 
glycerin, but physiologically it belongs to the 
class of nitrites, for directly it gets into the blood, 
sodium nitrite is formed. 


SODIl NITKIS. 

Sodium Nitrite. NaNO;. 

Source. — Made fay fusing sodium nitrate with lead, 
which becomes an oxide, taking oxygen from the nitrate. 

Characters. — A white crystalline deliquescent powder, 
very soluble in water. 

Dose, i to 2 gr. — 3 to 12 centigrms. 


LIQUOR ETIIYI. NITKITIS. 

Solution of Ethyl Nitrite. 

A mixture of 95 parts by volume of absolute alcohol, 
with 6 parts by volume of glycerin, containing, when freshly 
made, 3 per cent, by weight, and even when long kept not less 
than 2^ per cent, of ethyl nitrite. 

Source Obtained by the interaction of alcohol (90 per 

cent.), sodium nitrite, and diluted sulphuric acid at a low 
temperature. 

Characters and Tests. — A limpid, almost colourless 
liquid with characteristic apple-like odour and taste. Highly 
inflammable. Sp. gr. 0'823 to 0’826. Should be stored in 
small bottles. 

Dose, 15 to 60 m. — 1 to 4 mils. 

Action and Therapeutics. 

The action of sodium nitrite and ethyl nitrite is 
the same as that of amyl nitrite and other nitrites. 
They are suitable for the same cases as nitro- 
glycerin, as they are slower and gentler in their 
action than amyl nitrite. Sodium nitrite has the 
same action on the blood as amyl nitrite. 
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JEKYTHROIi NITRAS. (Not official.) 

Erythrol Nitrate. Sj/Jionj/m.— Erythrol tetranitratc. 

Characteks. — Hard colourless acicular crystals. Sohi- 
biliiy . — Not in ■water ; 1 in GO of absolute alcoliol. 

Sose, i to 1 gT.— 3 to 6 centigrms. 

Erythrol nitrate, from which nitrites are formed in the 
body, has the same action as nitrites. It is less powerful than 
nitrite of amyl and nitro-glycerin. It is best given in 
chocolate tablets. Its action is slow. 


Class IV. — ^Hypnotics. 

Chloral Hydras, Butyl-chloral Hydras, Chloral- 
amide, G-lucoohloral, Chlorhutol, Paraldehydnm, Sul- 
phonal, Methylsulphonal, Barhitonum and its de- 
rivatives. 


CIULORAJL UYPRAS. 

Chloral Hydrate, CjCljHjOj. 

Source. — Ethylic alcohol is saturated with dry chlorine, 
and thus chloral CjCljHO is formed. It is purified and water 
is added to form a hydrate. 

Chabactebs. — Colourless raonoclinic plates of a pungent, 
peculiar odour and a bitter taste. Easily melted by gentle 
heat. Solubility . — Freely in distilled water, alcohol (90 per 
cent.), and ether. Forms a fluid when rubbed up with an equal 
weight of camphor. 

Incompatibles. — All alkalies decompose it. 

Imp'obities. — Hydrochloric acid and oily impurities. 

Bose, 5 to 20 gr. — 3 to 12 decigrms. 


Preparation. 

Syrupus Chloral. Choral hydrate, 1 ; distilled 
water, 1 ; syrup to produce 5. Strength . — 10 millilitres 
contain 2 grms. of chloral hydrate ; 1 fl. dr. contains 
10'9 grs. 

Bose, I to 2 fl. dr. — 2 to 8 mils. 
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Action. 

External — It is a powerful antiseptic. Locally 
applied it is irritant, causing vesication. 

Internal . — Alimentary canal . — Unless diluted, 
chloral hydrate is a gastric irritant ; large doses 
therefore may give rise to vomiting and purging. 

Blood . — It is readily absorbed, and circulates in 
the blood unchanged. It was formerly thought that 
as alkalies convert it into chloroform and formic 
acid, this change would take place in the blood, and 
consequently Liebreich suggested its use as an 
hypnotic. It is now known that this view is wrong, 
for no chloroform can he found in the blood of chlora- 
lized animals, nor in the breath, nor in the urine 
unless that fluid is alkaline, in which case chloral 
hydrate is decomposed by the alkali in the urine. 

Gircnlation. — Therapeutic doses hardly affect 
this, but large ones depress the heart con- 
siderably, owing to a local effect on the organ 
itself; probably both the muscular substance and 
the nerves contained in it are affected. The pulse, 
which may at first he slightly quickened, soon 
becomes slow, feeble, and irregular, and the heart 
finally stops in diastole. The vaso-motor centre is 
depressed, and consequently the vessels dilate. As a 
result of these actions on the heart and the vessels 
the blood-pressure falls. 

Bespiration . — After large doses the respirations 
become slow and full, and after toxic doses they 
become irregular and shallow before finally ceasing. 
This is due to the action of chloral hydrate on the 
respiratory centre. 

Temperature . — Large doses cause a fall by 
diminishing the production and increasing the loss 
of heat. 

Brain . — Chloral hydrate is a powerful hypnotic, 
acting directly on the brain. The stage of excita- 
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and the other harmful effects. Chloral hydrate is 
certain in its action ; it quickly produces sleep ; and 
there are no had after-effects. Children take it •well. 

It is especially useful in simple insomnia fi'om 
overwork or worry. Its disadvantages are that it 
does not relieve pain at all, and it shoiffd therefore not 
be used for insomnia due to this cause ; and that, as it 
depresses the heart and respiration, it must be given 
carefully in diseases of the heart and lungs, and also 
when the stomach or intestines are diseased, as it 
may irritate these structures. In febrile insomnia it 
is very valuable in the early stages, but must be 
given cautiously later when there is any danger of 
cardiac weakness. It does not relieve the distress 
and cough of diseases of the heart and lungs. It 
has been used as a cerebral depressant in delirium 
tremens, puerperal convulsions, and mania, but very 
large doses are required, and consequently the results 
must be watched with great care. Amylene chloral 
(Dormiol) may be given (dose up to 80 tit, 
20 decimils). 

From its action on the spinal cord chloral 
hydrate has been used, but with little success, 
in tetanus, whooping-cough, incontinence of urine, 
and strychnine poisoning. 

Hypnal (dose, up to 2 gr., 80 grm., in a cachet), 
a compound of chloral hydrate and antipyrin, has 
been used to produce sleep when pain is present. 

Toxicoiioot. 

Acute Poisoning. — As will be inferred from the action 
of chloral hydrate, the symptoms of poisoning by it are deep 
coma ; a weak, feeble, irregular, slow pulse, which may become 
quick before death ; diminished frequency of respiration and 
consequent lividity ; and abolition of reflex movements. The 
surface of the skin is cold, and the temperature is subnormal. 

Treatment . — Give emetics (see p. 145) or wash out the 
stomach. Keep up the temperature by hot bottles, hot 
blankets, friction, and massage. Prevent sleep by the injection 
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of hot strong coffee into the rectum, shouting nt the patient, 
hitting him, flapping with wet towels, bathing, Ax. _ Give a 
subcutaneous injection of strychnine, because of its stimulant 
action on the anterior cornua. Gse inhalations of amyl nitrite 
to stimulate the heart, and artificial respiration if necessary. 

Chronicpoisomiig . — The taking of chloral hydrate is a vice 
to which many persons are addicted. A craving for it is soon 
established. The chief symptoms of chronic chloral poisoning 
are gastro-intestinal irritation, a great liability to erythematous 
eruptions, dyspnoea dependent upon the cardiac and respiratory 
depression, and general weakness. There may bo disturbance 
of the mental equilibrium, and persons have been known to 
become permanently weak-minded. A slightly larger dose 
than usual may be quickly fatal. 

BUT'KX-CIIJL.ORAT. HY»RAS. 

Butyl-chloral Hydrate, Trichlorbutylidene Glycol. 

C^H,C1A- 

Synonym . — Croton chloral hydrate. (This is a misnomer.) 

SouKCE. — Dry chlorine gas is passed through aldehyde. 
Butyl-chloral is formed. It is separated by fractional dis- 
tillation, and water is added. 

Chabactees. — Pearly white crystalline scales, with a 
nauseous taste and a pungent odour like chloral hydrate. 
Solubility . — 1 in 50 of water ; freely in spirit and glycerin. 

Incompatibles All alkalies. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

Action and Therapeutics. 

The action of this drug is exactly similar to that 
of chloral hydrate, but it is less certain in its effects. 
It is said to he less depressant to the heart, and to 
have a specific action in relieving neuralgia of the 
fifth nerve, but both statements are doubtful. 

CRBORAB FORMABIIRE. 

Chloral Pormamidum.— CaH^OlgNOj. Synonym. 
— Chloralamide. 

Soukce. — Formed by the direct combination of form- 
amide v?ith anhydrous chloral. Should be preserved in amber- 
coloured bottles. 
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Chakactebs. — Shining colourless crystals. Taste slightly 
bitter. Solubility . — Slowly in about 1 in 20 of water, 1 in 2 
of alcohol (90 per cent.), and in weak acid solutions. Should 
not be heated over 140°F., or mixed with alkalies, for in 
either case it decomposes. 

Dose, 15 to 45 gpr. — 1 to 3 grms. 

Action and Theeapedtics. 

Ohloralamide is an excellent hypnotic, producing 
calm refreshing sleep without any bad after-effects. 
It has little or no cardiac, vaso-motor, or respira- 
tory depressant action. In the blood it is de- 
composed into chloral and formamide, and it 
may be that the latter prevents the depressant 
action of the chloral. Frequent use does not 
necessitate an increased dose, nor, as far as we 
know, is any chloralamide habit contracted. It 
does not relieve pain, but is equally serviceable for 
all varieties of insomnia unless due to pain. If 
possible it should not be given as a powder, for it is 
then so very slowly absorbed that probably some of 
it is decomposed in the intestines or stomach ; 
occasionally, when powdered chloralamide has been 
administered in the evening, the patient has not 
slept during the night, but has slept all the next 
day, because the drug has been so slowly absorbed. 
The best way to give it is to dissolve it in a little 
alcohol. The patient may be told to dissolve 20 or 
more grains in sufficient brandy, to add water not 
above 180°F. (55°C.), and drink it before going to 
bed. It will require stirring for some time. Some 
specimens are very insoluble, and must be suspended. 
It is said that 10 minims (6 decimils) of aromatic 
sulphuric acid added to 1 fl. oz. (30 mils) of water 
will dissolve 30 gr. (2 grms.) of chloralamide, but 
this is not always true. The Mistura Chloralamidi 
Co. (B. P. 0.) — dose, ^ to 1 fl. oz. (15 to 30 mils), 
which contains potassium bromide, is often useful. 
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Chloralamide acts if given as an enema. Fifteen 
grains (1 grm.) of each of potassium bromide and 
chloralamide, flavoured with tincture of orange and 
chloroform water, is strongly recommended for in- 
somnia and for sea-siclcness. This mixture resembles 
a proprietary preparation called chlorobrom. 

Glucocliloral. (Not official.) 

Synonyms . — Chloralose, Anbydro-gluco-cbloral. 

CmjucTERs. — Small wbito bitter crystals, Bligbtly soluble 
in water. 

Dose, 3 to 10 gr.— 2 to 6 decigrmB. — in a cacbet. 

Action and TiiEnArEDTics. 

This drug is soporific, having a similar action to chloral, 
except that, in large doses, it produces increased reflexes and 
convxdsions ; but it is less depressant, and may be given in 
cases of heart disease. It is also useful in asylum practice. 

Chlorbiitol. (Not official.) 

Synonyms. — Chlor-butyl-alcohol. Chloretone. 

Chakacters. — White needles, sparingly soluble in water. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. — in a cachet. 


Action and Therapeutics. 

It is a local anrosthetic, and 5 grains may be used, made 
into a suppository, for piles, and 1 part with 10 of zinc oxide 
forms a dusting powder for painful sores, as burns. Internally 
it is a good hypnotic, is useful for whooping-cough, and has 
been used for sea-siolmess. 


PABAIiDEHYOUM. 

Paraldehyde. OoHijOj. 

Source. — A product of the polymerization of acetalde- 
hyde. 

Characters. — ^A colourless liquid of ethereal odour and 
burning taste. Sp. gr. 0-998 to 1-000. Solubility.— 1 in 10 
of water ; freely in alcohol and ether. It should be kept 
preserved from light and air. 

Dose, ^ to 2 fl. dr. — 2 to 8 mils — in capsules or a 
mixture (see p. 326). 



326 


MATERIA MEDIOA 


Action. 

External. — It is antiseptic. 

Internal. — Large doses increase the flow of urine 
and somewhat strengthen the heart, but they do not 
affect the gastro-intestinal tract or respiration; 
enormous doses weaken the heart, and kill by 
paralysis of the respiratory centre. 

Nervous system . — It is a powerful hypnotic, 
without any unpleasant after-effects, acting as a 
direct cerebral depressant. It operates quickly, and 
the sleep, which lasts several hours, is quiet, re- 
freshing, and dreamless. Paraldehyde in toxic doses 
paralyses the anterior cornua of the spinal cord. 
It does not affect nerves or muscles. 

Therapeutics. 

It is given solely as an hypnotic in the same class 
of cases as chloral, and as it does not act on the 
heart it may also be used for patients suffering from 
cardiac disease. It has been used largely in asylums 
to produce quiet in mania and sleep in melanchoHa. 
It may produce an erythematous rash. Unless 
given in capsules the great objection to its use is 
its nasty taste, which is best covered by syrup and 
tincture of orange peel with at least two fluid ounces 
of water to ensure a usual dose being dissolved. It 
gives its unpleasant odour to the breath, which lasts 
many hours. Its nasty taste usually prevents the 
formation of a paraldehyde habit, but occasionally 
this is contracted and the symptoms exactly resemble 
those of delirium tremens. 

SlIlrPHONAr.. 

Dimetliyl-metliane-diethylBulphone. 

Source. — It is a product of the oxidation of mercaptol. 

Chabactees. — Colourless prismatic crystals, inodorous, 
almost tasteless. Solubility . — 1 in 450 of cold, 1 in 15 of 



suiiPnoKAi/ — METnyriSUiirnoKArj 


827 

boiling 'vrater ; 1 in 80 of alcohol (90 per cent.) or ether; 1 in 0 
of chloroform. 

Dose, 10 to 30 gr.— 6 to 20 acciErrmn.— in cnchetR 
or suspended in mucilage, or in flavoured boiling water, uruuK 
as'soon as cool enough. 

Actiok and Thehapeuticr. 

Sulpbonal is a direct cerebral deprcs.'^aiit and 
bypnotic. It does not depress tbe heart, 'I'be dnig 
is given for tbe same class of cases as chloral hydrate, 
but as it is so insoluble it is absorbed wlb difficulty 
and slovrly ; hence it tabes two or more hours to act, 
its action may be prolonged into tbe next day, and it 
is unsuitable for frequent use. It produces its eD'ect 
most rapidly if tbe fluid in which it is suspended is 
hot, but as they are so much more convenient it is 
usually given in cachets an hour and a half before 
bedtime. Sulpbonal rarely leads to a “sulpbonal 
habit” or to any disagreeable after-effects. The 
symptoms of a sulpbonal habit are general lethargy, 
mental, moral and muscular weakness, loss of nutri- 
tion, and dyspepsia. It has been known to produce 
eruptions on tbe skin and bsematoporpbyrin in tbe 
urine. Enormous single doses produce, in addition 
to these symptoms, prolonged sleep, lasting many 
days, paralysis of sphincters, anuria, a fall of 
temperature, and depression of respiration. 


METHYJLSUlLPIIONAt. 

91c tltyl snlpltona. 1. — Diethyl-sulphone-methyl- 
ethyl-methane, CsHi 8 S 204 ._ Synmiym. — Trional. 

SoTJECE. — It is an oxidation product resulting from the 
condensation of ethyl-methyl-ketone with ethyl-mercaptan. 

Chxr4ctess. — A white crystalline powder ; slightly 
bitter. Almost insoluble in water and poorly in alcohol. 

Dose, 10 to 20 gr.— 6 to 12 decigrms. Best given 
in cachet. 
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Action and Therapeutics. 

It is used for tlie same purposes as sulphonal, 
and like it may produce hiematoporpliyrinuria. As 
a rule it acts more quickly than sulphonal. It is rare 
for it to lead to the formation of a habit or to induce 
disagreeable after-effects, but its toxic symptoms are 
the same as those of sulphonal. 

BARBITONUM. 

• Barbitonc. — CgH,»N„Os. Synony^ns. — Diethyl- 
barbituric acid ; malonurea ; diethyl-mnlonyl-urea ; veronal ; 
hypnogen. 

Source. — May be obtained by the interaction of the 
diethylester of malonic acid, and carbamide. 

Characters. — A white crystalline powder. Inodorous. 
Taste faintly bitter. Slightly soluble in cold water, more in 
hot and in alcohol, freely in aqueous alkaline solutions. 

Dose, S to 10 gx. — 3 to 6 decigrnis. Best in cachets 
or tablets. 


Action and Therapeutics. 

An hypnotic, inducing refreshing sleep almost 
always without evil effects, but occasionally it 
causes a severe erythematous rash, and rarely an 
ordinary dose has produced dangerous and even 
fatal symptoms. It depresses the central nervous 
system but not the heart, and patients do not acquire 
the habit of taking it. Large doses may be given to 
insane or delirious patients. As with all insoluble 
hypnotics, sleep may be deferred till some time after 
giving the drug. Medinal (sodium diethylbarbituric 
acid), dose 5 to 10 grains (3 to 6 decigrms.) dis- 
solved in water. Luminal (phenylethylbarbituric 
acid) same dose, Bromural or Uvaleral (mono-bromi- 
sovalerianylurea) same dose, and TJradal, also known 
as Adalin (bromodiethy 1-acetyl- urea), dose 5 to 15 
grains (3 to 10 decigrms.) in a cachet, are given as 
hypnotics. Often they are very useful. 
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Class V. — Drug's •wliioli have an Antipyretic or 
Analgesic Action. 

Acetanilidum, Phenazon-um, Phenacet^nm, Sali- 
pyrin, Plienocitrin, Amidopyrin, Dxalgin, Methy- 
lene Blue, Orthoform. 


ACETAlVII^IDUIfl. 

Acetanilide. CgHjNO. 

Synonyms. — Antifebrin, Phenyl-acetamide. 

SouBCE Glacial acetic acid and aniline are heated to- 

gether. Acetanilide is distilled over and purified by crys- 
tallization. 

Chabactehs. — Colourless scaly crystals of a pungent 
taste. Solubility . — 1 in 200 of cold water, 1 in 18 of boiling ; 
1 in 4 of alcohol (90 per cent.) ; freely in ether and chloroform. 

Dose, 2 to 5 gr. — 12 to 30 centigrms. — in cachets 
or suspended. 


PHENAiZOIVlJM. 

Phenazone. CuHijNjO. Synonyms. — Antipyrin, Phenyl- 

dimethyl-isopyrazolone. 

SouBCE. — Aceto-acetic ether is acted on by phenyl-hydra- 
zine, when phenyl-methyl-isopyrazolone, ethyl alcohol, and 
water are formed. The monomethyl compound is heated with 
methyl iodide and methyl alcohol. 

Chabactebs. — Colourless, odourless, scaly bitter crystals, 
freely soluble in water, alcohol, and chloroform. 

Incojipatibles It is incompatible with so many sub- 

stances that it should be prescribed alone. 

Dose, 5 to 15 gr. — 3 to 10 decigrms. 

PHENACETINIJIW. 

Phenacetin. CioHjjNOj. Synonym. — Para-acetophenetidin. 

SouBCE. — Glacial acetic acid is made to act upon para- 
phenetidin. 

Chabactebs. — Colourless, tasteless, scaly crystals, very 
sparingly (1 in 1700) soluble in water. Soluble in 20 parts 
of alcohol (90 per cent.) ; insoluble in glycerin. 

Dose, 5 to 15 gr. — 3 to 10 decigrms. — in cachets, 
capsules or suspended. 
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Actions of AoetaniijIde, Phenazone, and 
Phenaoetin. 

None of these substances has any action ^ ex- 
ternally or on the gastro-intestinal tract. Acetanilide 
and phenazone are local htemostatics, as they con- 
tract blood-vessels when applied to them. Acetani- 
lide and phenacetin are in the body converted into 
para-amido-phenol and act as such. The change 
takes place the more rapidly with acetanilide and 
hence that is the more powerful and dangerous of 
the two. 

Blood . — With ordinary doses of these drugs this 
fluid is unaffected, but in large doses the colour is 
changed from the formation of methfemoglobin. 
The passage of this in the urine discolours it. Acet- 
anilide causes the red corpuscles to break up, and 
arrests the movements of the white. We do not 
know for certain whether the other two substances 
can produce this result. 

Heart . — All three, in large doses, depress the 
heart, probably owing to a paralysing action on the 
cardiac muscle. This cardiac depression is much 
less marked with phenacetin than the other two, 
and is perhaps less with phenazone than acetanilide. 
Some persons, especially weakly women, are par- 
ticularly susceptible, and the dangerous symptoms 
described under Toxicology may be easily produced 
in them. 

Vessels . — Acetanilide and phenazone contract 
the smaller vessels from direct action on their 
muscular coat. The blood-pressure therefore rises at 
first, but later it falls from the cardiac depression. 

Respiration . — This is not affected by ordinary 
doses. After toxic doses the force of the respiratory 
act progressively diminishes. 
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Kid7ieys . — ^Large doses of any of fcliese dru^s cause 
the urine to be dark from the passage of altered, blood. 
Phenazone is quickly excreted as such combined mth 
sulphuric acid in the urine. The other two often 
lead to the appearance of glycuronic acid in the 
urine. 

Skin— Any of these three drugs may produce 
an erythematous rash which is usually measly 
or m'ticarial, and they are occasionally mild 
diaphoretics. 

Temperature . — These three substances are all 
powerful antipyretics. They have a very slight 
action on the temperature of health, but they reduce 
it very markedly when it is raised from any cause. 
They were all introduced into medicine for this pro- 
perty. We have already seen {see p. 72) bow nu- 
merous are the ways in which antipyretics may act. 
The tkll of temperature produced by these drugs is 
not due to any action on the blood or the circu- 
lation, and it is too marked to be entirely owing to 
their slight diaphoretic action. If a fevered patient 
has a temperatux^e, say 5° P. above normal, it, is clear 
that the heat production and loss are so balanced as 
to maintain this temperature, just as they are nor- 
mally adjusted to maintain it at 98'4°. The adjusting 
mechanism — called the thermotoxic — is believed to 
be in the cerebrum and antipyretics are supposed to 
act chiefly on the central thermotoxic mechanism so 
that the temperature of the fevered patient is adjusted 
for a lower level. They also increase heat dissipation 
and some think the production is decreased. 

Nervous system . — These thi'ee drugs are power- 
ful analgesics. Acetanilide and phenazone in large 
doses are said to produce first convulsions, then 
coma and paralysis of motor nerves and muscles ; 
but all these statements require further experi- 
ments. 
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Therapeutics of Acetanieide, Phenazohe, 
AND PhBNACBTIN. 

External. — Acetanilide is occasionally employed 
as a dusting powder, or as an ointment (20 gr., 12 
decigrms., to 1 oz., 32 grms.), for chronic ulcers and 
eczema. 

Internal. — Pyrexia. — Originally these drugs 
were introduced into medicine on account of the 
property they have of reducing pyrexia. The 
opinion now is, however, that if the temperature is 
not dangerously high no attempt should be made to 
reduce it, for probably the raised temperature is an 
endeavour on the part of the body to defend itself 
against the micro-organisms which are the cause of 
the particular fever from which the patient is suffer- 
ing ; in other words, the pyrexia is a “ defensive 
mechanism.” Further, these drugs are all cardiac 
depressants and therefore unsuitable for patients 
suffering from fever, and this last consideration 
makes many physicians prefer to use cold water 
rather than these drugs when the temperature is so 
high that it is considered that it, ill itself, is danger- 
ous to life. Should it, however, for any reason be 
decided to give one of these drugs as an antipyretic, 
phenacetin has the great advantage of depressing the 
heart very httle, and rarely producing the alarming 
toxic effects described below. It is, however, very 
insoluble, and slower and less powerful in its action 
than the other two, but the effect lasts longer. In 
order to gain a rapid effect, those who use these 
drugs commonly give either phenazone or acetanilide. 
Phenazone has the advantage of being soluble, and 
the balance of evidence is that toxic symptoms are 
more common after acetanihde, which, too, does not 
keep the temperature down quite so long as phen- 
azone. Both take about two hours to reduce the 
pyrexia to its minimum, the last named being rather 
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the more rapid of the two. Phenazone may be given 
subcutaneously, but this is not advisable, as sores 
may be produced. Either may be given per rectum. 

Analgesic action . — All these drugs have the pro- 
perty of relieving pain. It is least marked with acet- 
anilide, most with phenazone ; but as phenacetin 
possesses it very strongly it is perhaps on the whole 
to be preferred as an analgesic, for toxic results after 
it are very rare. These drugs, especially phenazone, 
are largely used to relieve the pains of neuralgia, 
sciatica, dysmenorrhoea, locomotor ataxy, migraine, 
and various headaches. The dose of phenacetin for 
this purpose is 5 grains (3 decigrms.) every hour for 
three or four hours ; this generally gives relief. Doses 
of 10 grains (6 decigrms.) of phenazone may be used 
for the same purpose. Useful preparations are 
Phenacetinum cum Caffeina Effervescens (B. P. 0.), 
dose 60 to 120 gc. (4 to 8 grms,), and Pulvis 
Acetanilidi Compositus (B. P. 0.), dose 8 to 5 gr. 
(1 to 3 decigrms.). Antikamnia, a proprietary drug, 
contains acetanilide 70 per cent., caffeine 10 per cent., 
and sodium bicarbonate 20 per cent. Antinervin 
contains acetanilide, sodium salicylate, and potassium 
bromide. 

Toxicoi.oaT. 

All these drugs occasionally produce in man collapse, 
cyanosis, very slow respiration, a feeble and irregular pulse, 
vomiting, profuse sweating, and profound prostration. Many 
deaths have been caused by them. It has been stated that 
during one epidemic of influenza in Vienna seventeen persons 
were killed by phenazone. Acetanilide is most likely, and 
phenacetin least likely, to be accompanied by symptoms of 
poisoning. Amy of these drugs may produce a rash, most 
often like measles or scarlet lever, but sometimes like pem- 
phigus. 

Treatment . — Stimulation by alcohol and ether subcuta- 
neously and by the mouth. Strychnine subcutaneously to 
stimulate the heart. Oxygen inhalations. Warmth to the 
feet and body. 
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Sa.li]>yrin (Not ofBcial), containing 42-3 per cent, of 
pbenazone and 57'7 per cent, of salicylic acid, has been used 
chiefly as an analgesic for chronic rheumatism and sciatica. 

Dose, 10 to 15 gr. — 6 to 10 decigrms.— in a cachet, 
or dissolved in alcohol. 

Plicnocitrin (Not official) — Synonym, Citrophen — 
a combination of citric acid and paraphenetidin (Dose, 3 to 
8 gr. (2 to 5 decigrms.) in water), has been used to relieve 
headache. 

Amidlopyi'im (Not official) — Synonym, Pyramidon — 
an amido- derivative of antipyrin (Dose, 6 to 10 gr. (3 to 
6. decigrms.) in a cachet), has been much used for headaches 
and neuralgia. 

Exalgin.— (Not official.) 

Synonym. — Methylacetanilide. CgH^N (CH 3 )GS; 3 CO. 

Chakacteks. — Colourless acicular or tabular crystals, 
with a slight saline taste. Solubility . — 1 in 60 of water; 
freely in alcohol. 

Dose, J to 3 gr. — 3 to 20 centigrms. 

^Exalgin is a powerful analgesic, and has been given with 
success for neuralgia. Often it relieves when mtmy other 
drugs have failed. Medicinal doses rarely cause depression, 
but very large quantities may be dangerous, breaking up the 
blood like acetanilide. It is best dissolved in Tinctura 
Aurantii, and flavoured with Syrupus Aurantii Floris, but 
may be made into a pill with syrup of glucose. 

Metliyleue :Blue. (Not official.) 

Tetramethylthionine hydrochloride. An aniline derivative. 

Chaeacters. — Dull, dark green crystals forming an in- 
tensely blue solution in water. As commercial niethylene 
blue contains zinc chloride, it must be ordered medically 
pure. 

Dose, 1 to 4 gr. — 6 to 25 centigrms. 

It has been used as an analgesic in neuralgia, migraine, 
sciatica, and rheumatism. Some authors recommend it 
strongly for malaria. It colours both urine and faeces a 
brilliant blue. Occasionally it causes cystitis. 
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Ortliofol'm. (Not oflicinl.) 

The methylester of meta-amUloprvrnoxybcnzoic ncid.^ 
CuAiiACTnns. — A white crystnllino powder with neither 
taste nor smell, and very slightly soluble in water. 

It is non-poisonous, and has no action on healthy skin 
and mucous membranes, hut applied to abraded surfaces, 
either as a powder or ointment {10 to 20 per cent, with 
lanolin), it is a powerful local anrcsthetic, and is of great use 
to relieve the pain of cancer, ulcers, and burns. It is often 
successfully applied to the larynx, and in doses of 1 to 3 gr. 
(6 to 20 centigrms.) it relieves the pain of cancer of the 
stomach. 


Class VI. — Antiseptics. 

Carbolic Acid, Picric Acid, Kesorcin, Creosote, 
Guaiacol, Iodoform, Napbtliol, Cresol, Creolin, 
Cyllin, Ozoqnin, <Ji,ninoph.an, Lysol, Izal, Kerol, 
laline, Pormaldehyde, and Hesamine. 

ACIDUM CARBOI.ICUIW. 

Carbolic Acid. Phenol, or Phenyl alcohol. C„HoO. 
SouBOE. — From coal-tar oil by fractional distillation, and 
purification. 

Chabaotebs. — Colourless deliquescent crystals of {Ja 
peculiar odour. Taste sweetish, pungent. Treated with 
about 6 per cent, of water, they become fluid; they are very 
hygroscopic, and hence soon become semi-fluid on exposure to 
air. Often reddish from the impurities aurin and rosolio acid, 
which form a red compound by the absorption of carbonic 
acid and_ oxygen. Melts at 40°C. to an oily liquid. Does not 
redden litmus paper, coagulates albumen. Solubility. — 1 in 
14 of water ; freely in alcohol, fats, and oils. 

It is contained in Injeotio Ergotas Hypodermioa, 

Dose, 1 to 3 gr. — 6 to 20 centigrms.— as a pill. The 
pill mass is best made thus ; Acidum Garbolicum, 60 gr. ; 
hard paraffin, 12 gr. ; wheaten flour, 45 gr. ; glucanth, 3 gr. 

Preparations. 

1. Acidum Carbolicum Liquefactum. — 
Phenol, 100 ; water, to produce 115. 

Dose, 1 to 3 m. — 6 to 18 centimils. 

2. Glycerinum Acidi Carbolici. — Phenol, 1 ; 
glycerin, 5. 
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3. Suppositoria Acidi Carbolici. — 1 gr. (0-067 
grms.) in each. Made with white beeswax and oil of 
theobroma. 

4. Trochiscus Acidi Carholici. — Phenol, 15 ; 
refined sugar, 500 ; gum acacia, 45 ; tragacanth, 15 ; 
lemon juice, 45. A simple basis. 

Each lozenge contains 0-03 grm. of Phenol or 
approximately g gr. It is one-half the strength of the 
corresponding preparation B. P. 1898. 

5. UngTientum Acidi Carholici. — Phenol, 3 ; 
white paraffin ointment, 97. 


Action. 

External. — Carbolic acid, being a protoplasmic 
poison, is a po-werful antizymotic, rapidly destroy- 
ing organized ferments, botb animal and vege- 
table. Consequently it destroys those of septic 
diseases, hence it is antiseptic. It thus prevents 
the formation of the products of the decompo- 
sitions -which are set up by these organisms. For 
this reason it is disinfectant, and as these pro- 
ducts of decomposition are generally foul-smelling, 
it is deodorant. It acts rapidly on micro-organisms 
as it is easily soluble in proteins and lipoids. It does 
not act so readily on unorganized ferments (enzymes), 
such as pepsin and ptyalin, but in large doses it like- 
■wise destroys their activity. Carbohc acid has the 
great practical advantage that its efficacy is not 
much reduced by tbe presence of organic matter. 
The solution in oil has no antiseptic properties. The 
power of carbolic acid to destroy low organisms 
makes it an efficient parasiticide against certain 
vegetable parasites infesting the skin. 

When apphed to the skin in weak or moderately 
strong solutions, it produces local anaesthesia -with 
a feeling of numbness, which lasts some hours. If 
concentrated it acts as an irritant and caustic, 
causing a burning pain, and in a few minutes a 
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Tvliite spot appears, "wliicli becomes red 'when the acid 
is removed. If the application is prolonged a white 
eschar or slough results. There is no vesication. 

Internal. — Gasiro-intcstinal tract. — If concen- 
trated, carbohc acid produces the same effect on the 
mouth as on the skin, and is a powerful gastro- 
intestinal irritant {see Toxicology). In the stomach 
it is converted into a sulphocarbolate, and unless 
poisonous doses be given, it is so diluted by the 
gastric contents that it loses its antizymotic power. ^ 

Blood. — It is not known in what form carbolic 
acid circulates. 

Circulation. — ^Medicinal doses have no effect. 
Large doses paralyse the vaso-motor centre in the 
medulla, and the blood-pressure falls. It is not 
until very large doses have been given that the heart 
is affected, and then its activity is depressed. 

Bespiration. — Small doses have no influence on 
respiration, but large ones accelerate it, probably 
from stim^ation of the vagi. Ultimately respira- 
tion is paralysed, and death results. 

Temperature. — This is unaffected by small doses 
of carbohc acid, but large doses cause it to fall, 
because they dimmish the production of heat and 
increase its dissipation. 

Nervous system. — Carbohc acid is a cerebral de- 
pressant in large doses, for coma is produced by 
them ; they first stimulate the anterior cornua, 
producing convulsions, but subsequently depress 
them, causing paralysis. 

Urine. — Much interest attaches to this, for even 
after moderate doses of carbohc acid, or absorption 
from surgical dressings, the urine may become 
dark, especially on being kept exposed to air. This 
is not due to blood, as was once thought, for Sir 
Thomas Stevenson has shown that there is no in- 
crease of iron in the urine. After taking carbohc acid, 
salts of phenyl sulphuric acid and glycuronic acid. 
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pyroeatechin and hydroquinone appear in the urine. 
The last two are oxidation products of carbolic acid, 
which on further oxidation produce dark-coloured 
substances, which are the cause of the colour 
of the urine. The presence in the urine of these 
results of carbolic acid is recognized by distilling 
them over from it after acidifying with sulphuric acid. 
The distillate gives a blue colour with neutral ferric 
chloride, a white crystalline precipitate of tribromo- 
plienol with bromine water, and a red colour on heat- 
ing with Millon’s reagent. Some carbolic acid escapes 
in the other excretions ; some is burnt up in the body. 
When very large doses are given, carbolic acid itself 
may appear in the urine in the free state. 

Therapeutics. 

External. — Carbolic acid is largely used as a 
deodorant and disinfectant for drains, bed-pans (for 
which the cheap crude acid may be employed), soiled 
linen, surgical instruments, the surgeon’s hands, &c. 
Carbolic lotion (1 in 40) is used to wash wounds to 
keep them antiseptic, and carbolized gauze (which is 
unbleached cotton gauze medicated with half its 
weight of a mixture of carbolic acid 1, resin 4, 
paraffin 4) is employed as a dressing for the same 
purpose. Carbolized gauze and carbolized lint are also 
prepared. A spray of a solution of carbolic acid was 
formerly much used to keep the air round the 
wound antiseptic during an operation, but it is now 
discarded as unnecessary. 

Glycerin of carbolic acid is used to destroy the 
fungus of tinea tonsurans or tinea versicolor ; for the 
latter it should be diluted. 

Because of its amesthetic effect a strong solution 
(1 in 20) will relieve itching from any cause. Car- 
bolized vapour has been inhaled in phthisis, but by 
the time it reaches the lungs it is far too dilute to 
have any action on the tubercle bacilli. 
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Internal. — Moiitli . — The glycerinum, if diluted, 
may be applied as a stimulant to tbe moutb in 
aphthous stomatitis, or when any indolent ulceration 
is present. A gargle (16 m., 1 mil, of Glycerinmn 
Acidi Garbolici to 1 fl. oz., 80 mils, of water) is an 
excellent preparation. The glycerinum has been 
used for diphtheria, but probably it does i^o good, 
except that being a local anaesthetic it soothes pain, 
for it must be remembered that the glyceriil_ greatly, 
lessens the antiseptic power of the carbolic acid. 
A piece of cotton wool soaked in strong carbohe acid 
will relieve pain if placed in a decayed tooth, hut 
care must be taken to prevent it from ccuuiug in 
contact with the soft parts, by putting another piece 
of dry cotton wool over it. 

Stoviach . — Carbolic acid has been given to 
relieve flatulence, because it was thought that it 
would prevent decomposition in the stomach ; hut it 
is powerless to do this, owing to the degree to which 
the gastric contents dilute it. Some state that it 
checks vomiting and helps to cure dyspepsia, but it 
is not a remedy which is universally regarded as 
useful for these purposes. It may, however, be 
tried in obstinate cases, and it will sometimes be 
found to be a good carminative. Carbolic acid has 
been given internally as an antiseptic in phthisis, 
but it does no good, as none reaches the lungs. It 
has been unsuccessfully tried in typhoid feVer. 

Dimol* — (Not official.) A complex phenol. It is stated 
that neither it nor any derivative of it is absorbed from_ the 
alimentary tract, therefore it is used as an intestinal disin- 
fectant. Generally 2 to 4 “ Pulverettes,” each containing 
gr. i , are taken after each meal. 


Toxicology. 

If carbolic acid is at all concentrated, immediately on 
swallowing it there is an intense burning sensation in .the 
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mouth, gullet, and stomach, and white eschars form in the 
mouth. The patient is collapsed, his skin is cold and clammy. 
The breathing becomes more and more feeble and shallow, 
and finally stops. The urine is darkish green. Eeflex move- 
ments are abolished, and ultimately he becomes insensible 
and comatose. Post morteni . — There are white, hard sloughs, 
with perhaps inflammatory redness round them, in the mouth, 
oesophagus, and stomach. The blood is dark and coagulates 
imperfectly. In some cases fatty degeneration of the liver 
and kidneys may be found. 

Treatment . — Any soluble sulphate, such as an mmee of 
magnesium sulphate or half an ounce of sodium sulphate 
dissolved in half a pint of water, is the natural antidote, 
because sulphates and carbolic acid form snlphocarbolates in 
the blood, and these are harmless. Chalk and saccharated 
lime are excellent antidotes. Before the antidote is given 
wash out the stomach, or use some very quickly acting 
emetic, as apomorphine given hypodermically. Give stimu- 
lants freely, such as ether or brandy subcutaneously. Apply 
hot-water bottles and blankets for collapse. 


PH13JVOI.FHTflAJLJEIIV. 

FUenoIpUtUaleiniiin. — C„oHnOv St/nonyms.— 
Dihydroxy-diphenyl-phthalide. Purgen. Laxoin. Laxatol. 

Source. — Obtained by heating phenol with phthalic 
anhydride and sulphuric acid. 

Ghakactebs.— A white or yellowish white crystalline or 
amorphous powder. Odourless and tasteless. Almost in- 
soluble in water. Soluble in alcohol. 

Dose. — 2 to 5 gr. — 12 to 30 centigrms. Best given 
in cachets or lozenges. 

Action and Theeapeutics. 

An excellent purgative acting directly on the 
intestinal mucous membrane. It does not gripe, 
and, being tasteless, is suitable for children. It 
acts in about six hours, and may therefore be given 
at bedtime. Very little is absorbed, and the fseces 
turn a brilliant purple when an alkali is added to 
them. As it is not depressant it is useful for cases 
of heart disease. 
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ACIDtlM PICKICUill. 

Picric Acid. — C5H.(N0:)j0H. Synonijms.—Cut- 
bazotic acid. Trinitro-phenol. 

SouKCE.— May bo obtained by tbc action of nitric acid 
on pbenol. 

Chaiu-cters.— Bright yellow crystalline powder. In- 
odorous, very bitter. Soluble in 90 parts of water and 10 of 
alcohol, forming intensely yellow solutions which stain the 
skin yellow. 

Action and Therapeutics. 

Externally it is a powerful antiseptic, and a one 
per cent, solution has been used for burns. Being a 
gastro-intestinal irritant it is not suitable for internal 
administration. It is used for the determination of 
albumen in the urine (Esbach’s test). 

RESORCIN. 

Resorcin. — CjHsOj. Synonyms. — Meta-dihydroxy- 
benzene. Eesorcinol. 

SonnoE. — Obtained by the interaction of fused sodium 
hydroxide and sodium metabenzene-disulphonate. 

Characters. — Colourless, shining acicular or prismatic 
crystals. Faint odour. Taste pungent sweet followed by 
bitterness. Solubility . — 1 in 1 of water or alcohol. Freely 
in olive oil, ether, or glycerin. 

Dose, 1 to 5 gx. — 6 to 30 centigrmB. 

Action and Therapeutics. 

This substance, originally introduced as an anti- 
pyretic, is now rarely given internally, as it is too 
depressant to the heart. A solution of resorcin in 
glycerin, 1 in 4, is excellent for removing epidermic 
scales in chronic skin diseases, and also for getting 
rid of the scurf in seborrhosa sicca of the scalp. 
A lotion : Eesorcin 1, ether 1, castor oil 1, eau de 
Cologne 10, alcohol (90 per cent.) 35, is useful for 
dandriff and alopecia. Eesorcin is a powerful anti- 
septic, and a 5 per cent, solution may be injected 
into the bladder in cystitis. 
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CREOSOTDM. 

Creosote. 

Source. — It is obtained by the distillation of beech tar. 
It consists chiefly of a mixture in variable proportions of 
guaiacol (CjHgOo), creosol (CgHioO,), and less of other phenols. 

Characters. — A colourless or slightly yellow liquid, with 
a very strong peculiar odour and a burning taste. Solu- 
bility 1 in 150 in water, freely in alcohol, ether, and glacial 

acetic acid. 

Imfuritv. — Carbolic acid. 

Incompatible. — Explodes when mixed with oxide of 
silver. 

Dose, 1 to 5 m. — 6 to 30 centimils — suspended in 
mucilage ; or as a pill thus, creosote 10 in., melted yellow 
wax 15 gr., powdered curd soap 35 gr. to make 10 pills ; or 
(diluted with three times the quantity of almond oil) in 
capsules. 

Preparation. 

TTn^entum Creosoti. — Creosote, 1 ; hard 
paraffin, 4 ; white soft paraffin, 6. 

Action and Theeapeutics. 

Creosote has the same actions as carbolic acid, 
and before that was introduced creosote was used 
externally as a stimulating antiseptic, a parasiticide, 
and a slight local ansesthetic ; and internally it was 
given for vomiting and for flatulence. It has 
been much employed in phthisis, and a few authors 
claim considerable success. The dose must be gradu- 
ally pushed until from 30 np to 60 np (2 to 4 mils) 
are taken at a time. It should be given immediately 
after meals. The taste may be concealed by putting 
a few drops in a teaspoonful of rum, hut it is best 
given in capsules. The carbonate, called creosotal 
(same dose given after meals in capsules), is said to be 
less liable to cause indigestion. Creosote has also 
been used as an inhalation with a steam atomizer, 
and air drawn through 30 up (2 mils) mixed with 
a pint of water at 140°F. (50°C.) may be inhaled. 
Bronchiectasis with foul sputum is much benefited 
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if the patient stay an hour or two a day in a small 
room in which creosote is being volatilized. An 
aching tooth may bo relieved if it is plugged with 
cotton wool soaked in creosote. 

GUAIACOL. 

GiiRsacol.— C.HjOj. 

SouBCE. — May be prepared synthetically or obtained by 
the fractional distillation of beech tar creosote. 

CuAiiACTERS. — A colourless liquid, or colourless crystals 
melting at about 28°C. Tarry odour ; taste caustic, pungent. 
Soluble in 80 parts of water, freely in alcohol. 

Dose 1 to 5 m. — 6 to 30 centimils. Best given in 
a capsule diluted with three times the quantity of almond oil ; 
or dissolved in cod-liver oil or sherry. 

Giiaiacol Carbonate.— The carbonic ester of 
guaiaeol. (C,H, 02 ) 3 C 0 j. 

Source.— Obtained by the interaction of carbonyl chloride 
and sodium guaiacolate. 

Characters. — A white crystalline powder, inodorous 
and almost tasteless. Insoluble in water, sparingly in 
alcohol. 

Dose, 5 to 15 gfr. — 3 to 10 decignas. Best given in 
a cachet. 


Action and Thekapedtios. 

External. — Guaiaeol is antiseptic. If painted 
over an area of 4 to 20 square inches of skin, it 
reduces pyrexia, but is not used for this purpose as 
it causes sweating and collapse. 

Internal. — It has been much given in phthisis, 
for it is believed to aid the destruction of the 
bacilU in the lungs, but although widely used there 
is no certain evidence that it is beneficial. The 
carbonate and the benzoate (dose of either, 5 to 10 gr., 
3 to 6 decigrms., in a cachet) have also been given. 
They are said to have the same effects as guaiaeol, 
and they do not upset the stomach. Chronic osteo- 
arthritis has been treated by giving guaiaeol carbonate 
with a little potassium iodide in a cachet. It is a 
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favourite remedy -with many prescribers. Styracol 
(a guaiacol cinnamic ester) is said to be a good 
preparation combining the advantages of guaiacol 
and cinnamic acid which is an intestinal 

antiseptic. 


MonoFouTumi. 

Iodoform. CHI 3 . 

Source. — Obtained by the action of iodine on ethylio 
alcohol in the presence of a solution of potassium carbonate. 

Charactbus. — S mall, lustrous, lemon-coloured hexagonal 
crystals. Has an odour like seaweed. Slightly soluble in 
water and alcohol, freely in fixed and volatile oils, ether, and 
chloroform. It contains 96'7 per cent, of iodine. 

Dose, I to 3 gr ,— 3 to 20 centigrms. 

Preparations. 

1. Suppositoria lodoformi. — Iodoform, 
2‘4 grms. ; oil of theobroma, q.s. to make twelve. 
Each contains O-a grm. (about 3 gr.) of iodoform. 

2. TTngTieutum lodoformi. — Iodoform, 1 ; 
prepared lard, 9. In India prepared suet should be 
used instead of prepared lard. 

Action. 

External. — Iodoform is antiseptic and disin- 
fectant, if we may judge by the results obtained 
in clinical practice ; but the experimental evidence 
that it has no power to hinder the development of 
Staphylococcus pyogenes, Bacilhts s7tbtilis, and other 
micro-organisms is very strong, for aU except one or 
two experimenters state that it has not any antiseptic 
properties. _ The reason of these discrepancies is 
probably this : Iodoform only acts as an antiseptic 
after its decompoitsion, which results in the libera- 
tion of free iodine. The fats always present in tissues 
dissolve it. When dissolved it is easily decomposed 
by many agents, such as light, oxygen, living cells, 
or ptomaines, which would have no ejffect on it if it 
were undissolved. By one or more of these it is. 
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wlien dissolved after being dusted on a vround,- slowly 
decomposed. Iodine is thus set free rapidly enough 
to act as an antiseptic, but not rapidly enough to act 
as an irritant. 

Internal. — Not much is known about tho 
internal action of iodoform. It is eliminated in all 
the secretions, but chiefly in the urine, as iodine, 
iodides, and iodates. They may be found in the 
urine for three days after administration of iodoform. 

THEnArEUTICS. 

External.-— Iodoform is much used as a local 
stirnulant, antiseptic, and disinfectant. The clinical 
testimony to its value is overwhelming. 

Its anassthetic influence diminishes tho pain, if 
there is any, of the sores to which it is applied. It 
IS an excellent application for all sorts of ulcers, 
sores, and_ wounds, but especially for tuberculous 
aim syphilitic ulcerations and chancres. Powdered 
iodoform is usually sprinkled on them. Wounds and 
venereal sores are often painted with a solution of it 
m collodion (1 in 12 of flexible collodion). This is 
an excellent application. Iodoform is useful as an 
insufflation (iodoform 1, starch 2) for ozsena, ulcers 
01 the mouth and throat, and tuberculous ulcers of 
he larynx. ^ Often ^ gr. (24 milligrms.) of acetate of 
morphine is added. An emulsion (iodoform 1, 
moistened with alcohol ; boiling water 2, glycerin 7) 
IS very useful for injection into sinuses or abscess 
cavities. It has been used in the form of a bougie for 
the urethra and for the nose. The suppository is 
useful in painful conditions of the rectum. It is 
occasionally employed for pruritus, and to relieve the 
pam of neuralgia. Many attempts have been made 
to get rid of its odour ; balsam of Peru, musk, and 
^ per cent, of creolin have been used, but oil of 
geramum (1 to 25) is best. 
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Internal. — Iodoform has not been found to be 
of any use internally. It bas been tried unsuccess- 
fully in pbtbisis and many other conditions. 

ToxicoLoai. 

Curious symptoms, often severe and sometimes ending 
in death, are occasionally observed after the application of 
iodoform to a raw surface. They are a quick pulse, gastro- 
intestinal irritation, fever, rapid collapse, melancholia, hal- 
lucinations, dilated pupils, extensive erythema, and perhaps 
eczema. These symptoms vary much in severity, and it is 
rare for more than two or three of them to be present at once. 
It is not known how iodoform causes them. The ruental 
symptoms are the most characteristic. Fatty degeneration of 
the liver and muscles may occur. Stimulants, diaphoretics, 
and sponging the skin with warm water are recommended. 

lodoform-lilce Substances.— (Not official.) 

There are many of these in the market. They all 
depend for their antiseptic properties on the iodine in them. 
They have no advantage over iodoform, except that some of 
them have no odour. The following are the chief ’. 

Iodoform contains 90‘7 per cent, of iodine 
lodol (lodopyrrol) 90’0 „ „ „ 

Losophan(Iodocreso])80'0 „ „ „ 

Di-iodo-salicylic acid 66’0 „ „ „ 

Sozoiodol (Sozionic 
Acid) contains 54'0 „ „ „ 

lodo-salicylic acid 50'0 „ „ „ 

Aristol (Thymol Io- 
dide) contains 46'0 ,, „ „ 

NAPHTHOl.. 

Beta-naphthol or Beta-mono-hydroxy-naphthalene. C,„H,OH. 

SoTJKCE Prepared from naphthalene-sulphonic acid. 

Chabacteks and Tests. — White shining laminar crystals 
or in powder. Odour like phenol ; taste pungent. Solubilify . — 
Easily in alcohol, ether, chloroform, benzene, 1 in 1000 cold 
water, 1 in 8 of olive oil, 1 in 80 of vaseline. 

Dose, 3 to 10 gr. — 2 to 6 deoigrins.— in a cachet. 

Action and Therapeutics. 

A powerful antiseptic. A 10 per cent, ointment 
cures scabies, and stronger may be used for ringworm. 
It bas been used for psoriasis. It is given as an 
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intestinal antiseptic, but it is difficult to say how far 
any improvement which follows is due to rest oi' diet- 
ing, and it is possible that, as micro-organisms play 
a part in healthy digestion, a really efficient intestinal 
antiseptic might do more barm than good. It is 
useful for decomposition in a dilated stomach. Used 
for long periods it may cause nephritis. Large doses 
cause symptoms like those due to carbolic acid- 

Scarlet Red. — (Not official.) 

Amido-azo-toluene tetranaphthol. A red powder soluble 
in oils and fats. An excellent stimulating ointment (4 to 
8 per cent, with a lard basis). The dressing should be 
changed night and morning. 

Waplitlialcne.— (Not official.) C,„H8. 

Synonym — ^Naphthalin, Tar Camphor. 

Dose, 3 to 12 gr. — 2 to 8 decigrms, — in a cachet. 

It is an antiseptic and is much used instead of oamphoy 
to prevent the ravages of moth in furs. Internally it 
is used for the same purposes ns naphthol and ns an 
anthelmintic for tape and round worms. 

CRESOl.. 

Cresol, — A mixture of isomers of the formula C,H,OH 
obtained from coal tar. Should be preserved in stoppered 
amber-coloured bottles. 

Synonym . — Cresylic acid. 

CHARiCTEBS. — A straw-coloured liquid, becoming brown 
on keeping or on exposure to light. Soluble in 50 parts of 
water. 

Dose, 1 to 3 m. — 6 to 18 centimils. 

Preparation. 

Liquor Cresol Saponatus. — Cresol, 50 ; castor 
oil, 35 ; potassium hydroxide, 8 ; distilled water, 100. 

Action. 

A more powerful antiseptic than carbolic acid. 
It is excreted in the urine as cresyl-sulphonic acid. 

Thbeapeotics. 

It is used in surgery and generally as an anti- 
septic, and may with advantage replace carbolic acid 
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in laaBv lotloris and ointmenis as it is less poisonoiis 
and less cansde. but damages the tissue cells if 
applied to trounds. It may be given internally vrith 
olive oil in capsules as a gastro-iniestinai disinfectant. 
It often benefits tthooping-cough if volatilized in the 
sick room. The follovring substances : creolin, cyiiin. 
caincsoL atophan. lysoL izaL ialine. keroL are tridely 
used and are very similar to cresol. Cxesol and its 
allies being so common have led to many cases of 
poisoning. The symptoms are like those of carbolic 
acid poisoning. The stomach should be immediately 
vrashed out and then vrhite of egg or oHve oil should 
be given to prevent the re-absorption of any of the 
poison excreted into the stomach. Treatment must 
be prompt and general stimulants vrLU be reauired. 

Creolio. — (yo: oSciaL) 

Th!= is a caik jelio— iioaid asrive-a rrora coal lar. It is 
a nimre o: cresols. Jejes* cisiufectaat aadctnerprepirs- 
lions coataia it. It is a po—erfcl gsnaidfie. I: iorras a —bite 
ezatilsioa ttith Trater.is cheap,az:d has a pleasant s^iell. Toxic 
sjraxitons ara knotm, but are verr rare. 

Cyllin_{y or oSdaL) 

A dark iiqrdd coal-tar deriTEtiTe stronglj aadserric. It 
is paxiaei creolin. It forms a "hire emnisron trith -rrarer, 
and a Icticn (1 in 200] is citen used. Is is one of the test 
intestinal cisinfecrants. and cap-sales containing 2 or S rr (12 to 
IS centim.ils) for an adult are giren for colitis, snnmrer 
oiarxhcEa. djsenterj. and shnnar diseases. It maj c-s given 
faronred vrith sjrap and suspended, oat the taste is nastr. 

Oxoqniri. — (Itot cSdaL) SyncntTt. — Chinosol. 

The p-ctassram salt of a ccmpoand of cxpchinoline and 
salpharic add. A coal-tar deriTatiTe. Used as a sargieal 
antiseptic ; 1-5 grains to the pnnt eqaal 1 in 40 of carboHc acid. 

Quinopliaxi.— {hTot cmdaL) SprontTn— Aiophan- 

A sahstance allied to rhir.csol. Benders the renal cells 
mere permeable to, and thas increases, nric add in the mine. 
Dose io to 20 gr. (6 to 12 dedgrms.) in a cachet. 

Liysol and IzaJ. — (y either o5daL) 

These c-oal-tar derivatives are povrerfal antisepiics. are 
not highlv pcisonons. and are. when mixed vilh wstgr (Ljsol 
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2 per cent., Izal i per cent.), used in surgery. Lysol is very 
popular. It does not affect instruments, but may make them 
difiScult to hold, as it is a solution of tar oils in a neutral soap. 

lalinc. — (Not official.) 

A powerful antiseptic containing 50 per cent, cresol 
May be used as a surgical and general antiseptic. 

Kcrol. — (Not official.) 

A coal-tar derivative of high antiseptic power suitable for 
the same uses as other antiseptics. Capsules containing .'1 m 
are employed as intestinal disinfectants. 

'Flavine. — (Not official.) 

A coal-tar product, also called Acriflavine. A brick red 
powder, used in aqueous solution of 1 in 1000. Very powerful 
antiseptic, acts in the presence of organic matter and stimu- 
lates connective tissue cells. 

Brilliant Orccn.— (Not official.) — A coal-tar product. 
Very powerful antiseptic. 

Benzyl Benzoate.— (Not official.) Synonym . — 
Spasmodin. Dose, 10 to 30 m. dissolved in alchohol or sus- 
pended. This liquid relaxes spasm of unstriped muscle and 
has been used for excessive intestinal paralysis, vesical spasm, 
dysmenori'hcea, and asthma. 

FOKMAJLDEIIYBJS— (Not official.) 

1. Iiiquor Formaldeliydi (Official). Synonym. — 
Formalin. An aqueous solution containing in 100 millilitres 

• not less than 36 and not more than 38 grammes of 
formaldehyde, CHjO. This may be obtained by the limited 
oxidation of methyl alcohol. 

Chaeacters. — A colourless liquid with a characteristic, 
pungent odour. Miscible with water and alcohol in all 
proportions. Caustic when applied to the skin. 

2. Iiiq-uor Pormaldehydi Saponatus.— (Official.) 
— Soft soap, 40; alcohol (90 per cent.), 30; solution of 
formaldehyde, 20 ; distiDed water to 100. 

Action and Thbbapeutics. 

Formaldehyde vapour when inhaled is very irri- 
tating to the air-passages, and causes violent sneezing. 

Formalin is powerfully caustic ; diluted with ten 
times its hulk of water it is used for corns, and is a 
good preservative for museum specimens, which do 
not shrink in it. Diluted twenty -five times it is used 
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as an histological hardening agent. It is an excellent 
germicide, and has been employed (80 per cent.) 
with good results for ringworm of the scalp. 

It is not much used in surgery as it retards healing, 
but it is a most powerful disinfectant and does not 
destroy coloured fabrics. It is believed to act by 
combining with proteins. A two per cent, solution 
may be used. Formalin 1, water 500, is an admir- 
able wash for a foul mouth. Formamint tablets, the 
principal ingredient is formaldehyde, are advertised 
for disinfection of the mouth. 

Paraform — a white amorphous substance and a 
polymer of formaldehyde — on being heated by an 
enclosed spirit lamp sublimes, and, combining with 
the products of combustion, is converted into the 
vapour of formaldehyde. This has been recommended 
as a disinfectant for sick rooms after illness, but only 
surfaces are disinfected, for the vapour does not 
penetrate thin dusters. 

Lysoform — a liquid formaldehyde potash soap — 
is a powerful antiseptic, inodorous and miscible with 
water. A 2 per cent, solution is used for many 
disinfectant and surgical purposes. A mouth wash, 
tooth powder, and soap are employed, 

IIEXAMINJE. 

llexamina.. — Contains not less than 98 per cent, of 
pure hexamethylene tetramine, CoHjoN^. 

Synonyvis. — Urotropine, cystamin, oystogen, hexa- 
methylenetetramine. 

SouECE. — Obtained by the interaction of ammonia with 
formic aldehyde. 

Chaeaotebs. — Colourless crystals or crystalline power. 
Inodorous. Taste at first sweetish, bitter afterwards. 
Soluble in 1‘5 parts of water and in 8 of alcohol {90 per cent.). 

Dose, 5 to 15 ^.—3 to 10 decigrms. 

Action and Theeapeutics, 

Hexamine is the most powerful urinary anti- 
septic we have ; it acts by the formation of form- 
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aldehyde in the urine, in proportion as this is acid, 
therefore acid phosphate of sodium should also he 
given, but not with urotropine as chemical reaction 
occurs. It often lieeps the urine sweet in cases 
of cystitis ; also, it is useful for bacilluria, for^ the 
nocturnal incontinence of children if due to bacillus 
coli in the urine, and to disinfect the urine when 
typhoid bacilli are excreted in it. Occasionally it 
causes a measly itching rash, rarely it causes hiema- 
turia. Solutions of it dissolve uric acid, but there is 
no evidence that the administration of it increases the 
solubility of uric acid in the urine. Helmitol and 
Hetraline (both soluble in water ; dose of each, 5 to 
10 gr., 3 to 6 decigrms.) are bodies of a similar con- 
stitution and action. 

Class VIL— The Bemainin^ Carhon Compounds. 

These have no relationship to each other, and each must 
therefore be considered separately. 

ACIBUM HlTDKOC’rAlVICimi BlJbtlTOI. 

Diluted Hydrocyanic Acid. Hydrogen Cyanide. 

Synonym. — Dilute Prussic acid. 

SouBCE. — Prepared by the interaction of potassium fejro- 
cyanide and sulphuric acid. It is a 2 per cent, by ■weight 
solution of hydrogen cyanide, HCN. Scheele’s prussic acid 
is a 4 or 5 per cent, solution. 

Chabactbrs. — A colourless, volatile, faintly acid liquid, 
having an almond-like odour. Very unstable ; to preserve it 
best, it should be kept in a dark place in small inverted amber- 
coloured stoppered bottles. Old specimens may be inert. 
Sp. gr. 0'997. Strength. — 2 per cent. 

IncompatibiiEs. — Salts of silver, copper, and iron, red 
oxide of mercury, and sulphides. 

Dose, 2 to 5 m. — 12 to 30 centimils. 

Preparation. 

Tinctura Chloroformi et OTorphinse _ Com- 
posita. — I in. of Acidum Hydrooyanicum Dilutum 
in 10 in, i.e. 5 per cent. {See pp. 296, 297.) 

. Dose, 5 to 15 m. — 3 to 10 decimils. 

Hydrocyanic acid is contained in Aqua Laurocerasi, and 
also in oil of bitter almonds (non-of&cial). It is probably the 
active ingredient of the preparations of Virginian Prune. 
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Action. 

External. — Hydrocyanic acid, can pass througli 
the epidermis, and then it paralyses the terminations 
of the sensory nerves ; thus it is a local aneesthetic 
and sedative. It is very rapidly absorbed from raw 
surfaces, and may cause poisoning if applied to them. 

Internal . — Alimentary tract . — It is quicldy ab- 
sorbed by mucous membranes, and has the same 
anJEsthetic and sedative effect on the mouth and 
stomach as on the sldn. It must always be 
employed very dilute. A single drop of the pure 
acid placed inside the eye of even a moderately large 
animal wiU kill it instantly. 

Blood . — If death takes place almost immediately 
after the administration of the drug, aU the blood 
in the body is of a bright arterial tint ; but if death 
does not occur for some little time (within half an 
hour), the blood is of a dark venous colour. The 
primary transitory reddening of the venous blood 
is due to the fact that the htemoglobin in it is still 
oxidized, because prussic acid retards the absorption 
of oxygen by the tissues, so lowering metabolism. The 
subsequent darkening of the arterial blood is due to 
the fact that it has lost its oxygen, and contains 
carbonic acid gas ; why this should be is not 
certain, but probably it depends upon the asphyxia 
consequent upon the action of hydrocyanic acid on 
the respiratory centre. If blood be shaken up with 
prussic acid, after some time oxyhfemoglobin is 
converted into cyanohsematin, the oxygen being 
turned out. Prussic acid added to drawn blood 
alters the shape of the red blood-corpuscles. Neither 
of these actions is seen in life, for sufficient prussic 
acid to cause them would kill before they could 
take place. Lactic acid and sugar are found in the 
urine if much prussic acid has been taken. They 
are often present when from any cause oxidation 
of tissues is imperfect. 
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Heart. — ^Large doses cause instantaneous dia- 
stolic arrest. As tliis is also true if the drug is 
applied locally, we may conclude that large doses 
paralyse the heart directly. But prussic acid acts 
also on the cardiac centre in the meduUa. A small 
dose will cause a slowing of the pulse from stimu- 
lation of the vagus centre, and the stoppage from 
larger doses is due both to the direct action on the 
heart and to that on the medulla. 

Vaso-7notor system . — The vaso-motor centre in 
the medulla is first briefly stimulated, and the blood 
pressure rises, but soon it is profoundly paralysed ; 
hlood-pressure therefore fails very low. 

Bespiration . — The respiratory centre is para- 
lysed even more readily than the cardiac or vaso- 
niotor centres, consequently the respirations quickly 
diminish both in force and frequency. Unless the 
heart has been instantaneously stopped by a large 
dose, asphyxia is the cause of death, and the heart 
goes on beating after the respirations have stopped. 
If the dose be quite small, all three centres may be 
at first transitorily stimulated, so that the pulse and 
respirations may he increased in fi:equency, and 
blood-pressure may rise. 

Nervous system. — Cerebrum. — Medicinal doses 
of prussic acid have no effect on the cerebrum. 
Toxic doses cause deep insensibility and coma. In 
man convulsions are rarely seen ; in animals they 
are common. It is probable that the coma and con- 
vulsions are due to the direct effect on the brain, but 
they may in part be due to the altered circulation 
through it, or to the asphyxia. 

Peripheral nerves arid muscles . — In animals 
dead of prussic acid poisoning these are unexcitable. 
This paralysing effect is due to a direct action on 
the nerves and muscles themselves, for it does not 
occur in the peripheral part of a limb if it is con- 
nected with the rest of the body only by its nerve. 

12 
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In this case, as no blood is circulating through the 
distal part of the limb, no prussic acid reaches it ; 
but if the acid be applied locally to the severed limb, 
the nerve and muscles are paralysed. It will be 
noticed that it depresses all functions, indeed it is 
a powerful protoplasmic poison. The pupU is 
dilated. 

Kidneys , — We do not know of any effect of prussic 
acid on the kidneys. Part of it is excreted as a 
sulphocyanide. It slightly reduces the temperature. 

Therapeutics. 

External. — Lotions of about 10 ni. (6 decimils) 
of the diluted acid to 1 fl. oz. (80 mils) of water are 
valuable for allaying itching due to any cause. If 
the skin is abraded they must not be used. The 
vapour is used to disinfect ships. 

Internal. — Small doses, 2 to 4 nt (12 to 26 centi- 
mils) of the diluted acid, are used for their sedative 
effect on the nerves of the stomach, to allay vomiting, 
and to relieve gastric pain, whatever may be their 
cause, and often with good effect. A useful way of 
giving it is in an effervescing draught. It is a 
common ingredient of cough mixtures, for by its 
depressing effect on the central nervous system it 
diminishes reflex excitability, and is consequently 
most serviceable for a dry hacking cough, by means 
of which nothing is expectorated. 

Toxicology. 

With a large dose the symptoms usually begin in a few 
seconds ; it is rare for them to be delayed more than two minutes. 
The patient is perfectly insensible, the eyes are fixed and 
glistening, the pupils dilated, the limbs flaccid, the skin cold 
and clammy. The respiration is slow, deep, and convulsive ; 
the pulse is almost imperceptible. Post mortem . — There may 
be an odour of prussic acid about the body, which is very 
livid. The fingers are clenched, the jaws firmly closed, and 
there is froth at the mouth ; the eyes are fixed and glistening. 
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and tte pupils are dilated. The stomach may be a little 
reddened. The blood is very dark. 

Treatment . — Wash out the stomach immediately. If 
emetics are available large doses must be given very promptly, 
for every moment is important. Give ether or brandy and 
^ gr. of atropine subcutaneously. Use inhalations of am- 
monia and artificial respiration. 

GL,US1I>TJM. 

Gluside. Benzoic sulphinide, OjHsNSOj. 

Synonyms. — Glucusimide, Saccharin. 

SouEOE. — It is the anhydride of orthosulphamido-benzoic 
acid derived from toluene by a complicated process. 

Chaeactees. — A light, white, minute crystalline powder. 
Its solution has an intensely sweet taste ; 1 of saccharin is equal 
to 300 of cane sugar. Solubility . — 1 in 400 of cold water ; 
1 in 24 of boiling water ; 1 in 500 of chloroform ; 1 in 25 of 
alcohol (90 per cent.) ; 1 in 48 of glycerin. It unites with alkaline 
hydrates and carbonates, evolving from the latter carbonic acid 
gas, and yielding soluble saccharin, which has lost none of its 
sweetness, and is very soluble in water. 

Impubities.— C ommercial saccharin is not a pure or 
uniform product ; it often contains less than 60 per cent, of 
actual glusidum. 

Action and Thekapedticb. 

Glusidum is an antiseptic, but is not used as 
such. It is employed as a sweetening agent when 
from any cause, as diabetes, sugar cannot be taken. 
It may be given as tablets or with sodium car- 
bonate to form soluble saccharin. Elixir Glusidi 
(B.P.G.) — containing glusidum, sodium bicar- 
bonate, alcohol (90 per cent.) and distilled water 
— ^is excellent for covering the taste of nauseous 
medicines. Usually 20 ni (12 decimils) are required 
for a four-ounce mixture. „ 

PARAFFIBnrai r-IQlIUDUM, 

Liquid Paraffin. 

Liquid paraffin is a mixture of liquid hydrocarbons. 

Chaeactees. — A transparent colourless, odourless, taste- 
less clear oily liquid. Sp. gr. 0'860 to 0'890. 
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In this case, as no blood is circulating through the 
distal part of the limb, no prussic acid reaches it ; 
but if the acid be applied locally to the severed limb, 
the nerve and muscles are paralysed. It •wiU be 
noticed that it depresses all functions, indeed it is 
a powerful protoplasmic poison. The pupil is 
dilated. 

Kidneys . — We do not know of any effect of prussic 
acid on the kidneys. Part of it is excreted as a 
sulphocyanide. It slightly reduces the temperature. 

Thekapeetios. 

External. — ^Lotions of about 10 ni. (6 decimils) 
of the diluted acid to 1 fl. oz. (30 mils) of water are 
valuable for allaying itching due to any cause. If 
the skin is abraded they must not be used. The 
vapour is used to disinfect ships. 

Internal. — Small doses, 2 to 4 iti (12 to 25 centi- 
mils) of the diluted acid, are used for their sedative 
effect on the nerves of the stomach, to allay vomiting, 
and to relieve gastric pain, whatever may be their 
cause, and often with good effect, A useful way of 
giving it is in an effervescing draught. It is a 
common ingredient of cough mixtures, for by its 
depressing effect on the central nervous system it 
diminishes reflex excitability, and is consequently 
most serviceable for a dry hacking cough, by means 
of which nothing is expectorated. 

Toxicologt. 

With a large dose the symptoms usually begin in a few 
seconds ; it is rare for them to be delayed more than two minutes . 
The patient is perfectly insensible, the eyes are fixed and 
glistening, the pupils dilated, the limbs flaccid, the shin cold 
and clammy. The respiration is slow, deep, and convulsive ; 
the pulse is almost imperceptible. Post morievi . — There may 
be an odour of prussic acid about the body, which is very 
livid. The fingers are clenched, the jaws firmly closed, and 
there is froth at the mouth ; the eyes are fixed and glistening, 
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and the pupils are dilated. The stomach may be a little 
reddened. The blood is very dark. 

Treatvient . — Wash out the stomach immediately. If 
emetics are available large doses must be given very promptly, 
for every moment is important. Give ether or brandy and 
^ gr. of atropine subcutaneously. Use inhalations of am- 
monia and artificial respiration. 

GJLUSIDUM. 

Gluside. Benzoic sulphinide, CjHsNSOj. 

Syiuyiiyvts. — Glucusimide, Saccharin. 

SouKCE. — ^It is the anhydride of orthosulphamido-benzoic 
acid derived from toluene by a complicated process. 

Chabactebs. — A. light, white, minute crystalline powder. 
Its solution has an intensely sweet taste ; 1 of saccharin is equal 
to 300 of cane sugar. Solubility . — 1 in 400 of cold water ; 
1 in 24 of boiling water ; 1 in 600 of chloroform ; 1 in 25 of 
alcohol (90 per cent.) ; 1 in 48 of glycerin. It unites with alkaline 
hydrates and carbonates, evolving from the latter carbonic acid 
gas, and yielding soluble saccharin, which has lost none of its 
sweetness, and is very soluble in water. 

iMPunmES. — Commercial saccharin is not a pure or 
uniform product ; it often contains less than 50 per cent, of 
actual glusidum. 

Action and Thebapedtics. 

Glusidum is an antiseptic, but is not used as 
such. It is employed as a sweetening agent when 
from any cause, as diabetes, sugar cannot be taken. 
It may be given as tablets or with sodium car- 
bonate to form soluble saccharin. Elixir Glusidi 
(B.P.G.) — containing glusidum, sodium bicar- 
bonate, alcohol (80 per cent.) and distilled water 
— ^is_ excellent for covering the taste of nauseous 
medicines. Usually 20 tti (12 deeimils) are required 
for a four-ounce mixture. „ 

FARAPFIIVUM FIQlJIjaUM 

Liquid Paraffin. 

Liquid parafiSn is a mixture of liquid hydrocarbons. 

Ghabacteks. — A transparent colourless, odourless, taste- 
less clear oily liquid. Sp. gr. 0-860 to 0-890. 
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Uses. 

It is unabsorbed from the alimentary canal, but 
is an excellent aperient for many persons, producing 
if taken over-night an easy motion of the bowels 
without any griping. With some it has little action, 
and in others it may pass through the bowels and 
out of the anus without bringing any motion with it. 
Then the patient may be unaware that the paraffin 
is passed. It is a popular aperient with those whom 
it suits and may be taken for a long period. The 
usual dose is ^ to 1 fl. oz. (15 to 30 mils). 


PABATFINirai DIIKUITJ. 

Hard Paraffin. 

Hard paraffin is a mixture of solid hydrocarbons. 
Chaisaoters. — Asomewhat translucent, colourless, crystal- 
line, inodorous, tasteless solid, slightly greasy to the touch. 
Melts at 60° to G0°C., burns with a bright flame. Solubility. 
— Freely in ether and chloroform ; slightly in alcohol ; not at 
all in water. 


PAKAFFllVUlTI MOFFE. 

Soft Paraffin. Synonym. — Vaseline. 

Soft paraffin is a mixture of semi-solid hydrocarbons. 

Characters. — A white or yellowish, translucent, soft and 
greasy semi-solid, free from any unpleasant odour or flavour. 
Melts at 42° to 46°C. Insoluble in water. 

Preparation. 

TJnguentum Paraffini. — Hard Paraffin, 27 ; 
, soft paraffin, 70; white beeswax, ,3. When paraffin 
ointment is the basis of white ointments, it should be 
made from white soft paraffin ; when it is the basis 
of coloured ointments it should be made from yellow 
soft paraffin. In order to meet the exigeneies of 
climate and temperature the proportion of hard and 
soft paraffin may be varied. 
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Uses. 

As paraffins cannot become rancid, or irritate tbe 
sldn, and as tbey are not acted upon by acids or 
alkalies, or by powerful oxidizing agents (c.g. clii'omic 
acid), tbey form a very good basis for many oint- 
ments ; but as tbey are absorbed with difficulty » tbey 
are not a suitable vehicle for tbe absorption of drugs 
by tbe sMn. Therefore paraffin ointment should 
only be used as a basis when it is desired that tbe 
ointment shall protect sores or wounds, A teaspoon- 
ful of vaseline is a good aperient. Like liquid 
paraffin, it may be taken for a long period, and does 
not gripe. Both it and liquid paraffin may be 
flavoured to taste. 


BENZENirai. 

Benzene. — A mixture of homologous hydrocarbons 
obtained, trom. light coal-tar oil. It contains about 70 per 
cent, of benzene, CjHe, and 20 to 30 per cent, toluene, 
CjHs.OH^. 

Chabactees. — colourless volatile liquid free from opal- 
escence, with strong characteristic odour. Sp. gr. 0'88 to 0'887 .- 

Used to make Liquor Caoutchouc and Charta Sinapis. 

Called Benzol, B. P. 1898. 

Action and Theeapeutics. 

One free application will destroy pediculi capitis 
and pediculi pubis. 

Purified benzol (dose, 5 to 20 np, 3 to 12 decimils) 
on sugar, or suspended in mucilage, has been given 
for winter cough and for whooping-cough. 

CABBON BISBBPBIBUM. 

Carbon Disulphide. OS.. 

Source — May be prepared by combining carbon and 
sulphur at a high temperature. 

Chaeactebs. — Clear, colourless, highly refractive liquid, 
with characteristic odour. Sp. gr. 1’268 to 1-269. Very 
slightly soluble in water, but soluble in alcohol, ether, chloro- 
form, fixed and volatile oils. 

Called Carbonis Bisulphidum, B. P. 1898. 
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Uses. 

Used to make Liquor Caoutchouc and Pilula 
Phosphori. 

Carbon Dioxide. — (Not official.) Synomjm.— 
Carbonic snow. 

The gas in cylinders at a pressure of 65 atmospheres is 
allowed to escape into some suitable receptacle, such as a 
towel rolled so as to form a tube. The gas condensing forms 
a semi-solid snow, which can be formed into a stick or 
crayon. It can be moulded or cut with a knife to form a 
pencil which, covered to protect the hand, may be applied to 
n£Evi, port-wine stains, lupus or rodent ulcer. The pencil 
should be of such a size that when pressed down on the 
diseased part it covers the whole of it, if small, or a part 
1 inch in diameter if large. The application is usually for 
about half a minute or a little longer. On removal, some 
simple ointment is applied. This keatment is excellent for 
removing the above conditions. 
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Part II.— OEGANIC MATERIA MEDICA. 

Skctiok I.— substances DEBITED FBOM THE 
VEGETABLE KINGDOM. 

The drugs comprehended in this section may be arranged in 
many ways, but there are objections to each. Inasmuch as 
the medical student has to be well acquainted with the actions 
of these drugs in health and disease, those which act similarly 
will be grouped together. 

GROUP I. 

Drugs acting chiefly on the Nervous System. 

The chief of these may be classified as follows. 

Class I. — Acting on the cerebrum. 

A, Cerebral depressant or soporific : 

Opium. 

B, Cerebral excitants : 

I Belladonna. 1 Also act on nerve end- 
I Stramonium. ( ings in glands and in- 
Deliriants N Datura. j voluntary muscle. Pos- 
1 Hyoscyamus. ) sibly Grindelia also. 

I Cannabis Indica. 

Caffeine. 

Theobromine, 

Guarana. 

Class II.— Acting on the spinal cord. 

A. Exciting the anterior cornua. Nux Vomica. 

B. Depressing the anterior cornua. Physostigmine 
(also acts like pilocarpine), Gelsemium. 

Class ni. — Acting on the nerves. 

A. Depressing the motor nerve endings. Conium, 

Tobacco, Curare. 

B. Depressing the sensory nerve endings. Cocaine. 

Bensamine. Kava. 
« c. Stimulating the secretory nerve endings. Pilocar- 

pine, Muscarine. 
D. Depressing the secretory nerve endings, Agaricin 
(also the Belladonna group). 
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CiiAss I. — ^Vegetable Drugs acting cMefly on tlie 
Cerebrum. 

OPIUM. 

Ojmiin. — The juice obtained by incision from the unripe 
capsules of Papaver somniferum, the white poppy, inspissated 
by spontaneous evaporation. Any suitable variety of opium 
maybe used to obtain the liquid extract and the tincture of their 
respective alkaloidal strengths, provided that when dry it 
contains not less than 7*5 per cent, of anhydrous morphine ; 
but otherwise the preparations of opium must be made from 
opium of such a strength that when dried and powdered it 
shall yield from 9‘5 to 10‘5 per cent, of morphine. Opium 
containing more morphine may be diluted to that strength by 
the addition of opium containing between 7‘5 and 10-5 per cent, 
of morphine or by milk sugar. 

Chaiuctubs. — ^Rounded, irregular, or flattened masses, 
commonly from 250 to 1000 grms. in weight. When fresh it is 
plastic, moist, coarsely granular, reddish or chestnut-brown, 
but becoming harder by keeping, and darkening to blackish 
brown. Odour strong, peculiar, narcotic. Taste nauseously 
bitter. 

This oflloial variety is commonly called Asia Mhior opium 
{Synonyms. — Smyrna, Turkey, andLevant opium). 

Vabieties. — In addition to Asia Minor opium the following 
are met with in commerce, (a) Constantinople opium, small 
lenticular masses, i to ^ lb. in weight, and enclosed in a poppy 
leaf. Sometimes the terms Turkey and Levant opium include 
this. (6) Egyptian opium. Flat, more or less circular cakes, 
two or three inches in diameter, reddish hue internally, 
covered with a leaf externally. Persian, Indian, English, 
French, and German opiums are rarely met with in England. 

Composition. — (1) Alkaloids At least eighteen in num- 

ber. Most are combined with meconic acid, some with sul- 
phuric acid, and some are free. Some morphine salts and 
codeine and its phosphate are ofidcial. Morphine, codeine, 
narcotine, and thebaine are important. The following are 
the alkaloids existing in opium : 

Morphine (up to 12 per cent.). Papaverine. 

Codeine (up to -6 per cent.). Pseudo-morphine. 

Thebaine (up to *3 per cent.). Protopine. 

Narcotine (also called Anarcotine). Oxynarootine, 

Narceine. Cryptopine. 
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Hydroctarnine. 

Laudanine. 

Laudanosine. 

Meconidine. 


Rhasadine. 

Codamine. 

Gnoscopine. 

Lanthoptino. 


(2) Neutral bodies.— T'iro in number : 
Meconin. Meconiasin. 


(3) Organic acids . — Two in number : 

Meoouic acid. Thebolactie neid. 


(4) Water, 16 per cent. 

(5) Mucilage, resin, albumen, glucose, fats, essential oil, 
eaoutcliouc, odorojts substances, and salts of aminonium, 
calcium, and magnesium. 

The following analysis shows how specimens vary. 

Morphine per cent. Anarcotine per cent. 

Patna opium 3-98 6-36 

Smyrna opium 8-27 1'04 

Impubitieb. — ^Water, stones, fruits, leaves, starch, &c. 
100 gr. dried at 100°C. should yield 9’5 to 10'5 gr. of 
morphine. 

Incompatibles. — Perohlorido of iron gives a deep red 
colour (due to meconie acid). Salts of zinc, copper, and arsenic, 
silver nitrate, acetate and subacetate of lead, give precipitates 
of meconates, sulphates, and colouring, matters. All tannin- 
containing preparations precipitate codeine tannate. Fixed 
alkalies, their carbonates, and ammonia precipitate morphine 
and narcotine. The small amount of glucose in opium may 
cause it to explode when made into a pill with nitrate of silver. 

Dose, I to 2 gr. — 3 to 12 centigrms. 

For Dangerous Drugs Act Regulations for opium, 
morphine and diaraorphine, see p. 41. 


Preparations, 

1. Extractum Opii Sicenm. — Sliced opium, 
distilled water. Standardized to contain 20 per cent, 
of morphine. (To obtain the correct strength, stronger 
and weaker extracts may be mixed, or stronger diluted 
with water or calcium phosphate.) 

This is Extraetum Opii, B. P. 1898. 

Dose, to 1 gr. — 16 to 60 milligrnis. 

2, Extraetum Opii Liq,uidum, — Dr extract 
of opium, 37‘5; alcohol (90 per cent.), 200; water to 
produce 1000. Standardized to contain 0'7S per cent. 
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of morphine. (Official imitation of Liquor Opii Seda- 
tivus or Battley’s Sedative Solution.) 

Dose, 5 to 30 m. — 3 to 18 decimils. 

3. Pilula Plumbi cnm Opio. — Powdered opium, 
12 ; lead acetate, 80 ; syrup of glucose, 8. Strength of 
opium , — 1 in 8. 

Dose, 2 to 4 gr. — 12 to 25 centigrms. 

4. Pilula Saponis Composita. — Powdered 
opium, 1 ; hard soap, 8 ; syrup of glucose, 1. Strength 
of opium . — 1 in 5. (Often wrongly called Pilula Opii.) 

Dose, 2 to 4 gr. — 12 to 25 centignus. 

5. Pulvis Cretse Aromaticns cnm Opio. — 
Powdered opium, 2-5; aromatic chalk powder, 97'5. 
Strength of opium . — 1 in 40. 

Dose, 10 to GO gr. — 6 to 40 decigfrms. 

6. Pnlvis Ipecacnanlim Compositns. Syn- 
onym. — Dover’s powder. Powdered opium, 1 ; ipecacu- 
anha, 1 ; potassium sulphate, 8. Strength of opium.— 
1 in 10. 

Dose, 5 to 15 gr. — 3 to 10 decigrms. 

7. Pilula Ipecacuanhre cnm Scilld. — Com- 
pound ipecacuanha powder, 3 ; squill, 1 ; ammoniaoum, 
1 ; syrup of glucose, q.s. Strength of opium . — 1 in 20. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

8. Pilula. Ipecacnanli® cnm Urginea. — 
Compound ipecacuanha powder, 3 ; urginea, 1 ; ammo- 
niacum, 1 ; syrup of glucose, q.s. Strength of opium, 
1 in 20. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

9. Pnlvis Kino Compositus, — Powdered 
opium, 1 ; kino, 15 ; cinnamon, 4. Strength of opium . — 
1 in 20. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

10. Pnlvis Opii Compositus. — Powdered 
opium, 10 ; black pepper^-ld ; ginger, 30 ; caraway, 42 ; 
tragacanth, 3. Strength of opium . — 1 in 10. 

Dose, 5 to 15 gr. — 3 to 10 decigrms. 

11. Suppositoria Plumbi Composita. — Pow- 
dered opium, 0'8 grm. ; lead acetate, 2-4 grm. ; oil of 
theobroma, q.s. to make twelve. Strength of opizim . — 

1 gr. (0-067 grm.) in each. 

12. Tinctura Opii. Synonym. — Laudanum. 
Powdered opium, 200 ; alcohol (90 per cent.), and 
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Prom Thictura Opii there are prepared Linimentum 
Opii, Tinctura OamphoriB Composita, and Tinctura Opii Am- 
moniata. 

The follo'wing list, in -which the doses are arranged ap- 
proximately according to those given in the Pharmacopoeia, 
may assist the student. The strength of opium in prepara- 
tions standardized to contain a definite amount of morphine 
is of course only approximate : 


Streiigth of Opium. Name. 

1 in Ext. Opii Siccum 


1 in 5 Pil. Saponis Co. 

1 in 8 Pil. Plumbi o Opio 


Approximate Dose. 

i gr- 

1 16 to 60 milligrms. 

\ 2-4 gr. 

J 12 to 25centigrms. 


1 in 10 
1 in 20 
1 in 20 


Pulv. Opii Co. 

Pil. Ipecac, c Scill& 
Pil. Ipecac, c Urginea 


2-10 gr. 

12 to 60 centigrms. 


lin 9 
1 in 10 
1 in 12 
1 in 20 


Tinct. Opii 
Pulv. Ipecac. Co. 
Ext. Opii Liq. 
Pulv. Mno Co. 


5-20 gr. 
orni 

3 to 12 decigrms. 
or decimils. 


lin 40 

lin 90 
1 in 220 


Pulv. Oret.Aromat. 6 0. { g ioT^ecKms. 

Tinct. Opii Ammon. '( 30-60 ra 

Tinct. Camph. Co. ) 2 to 4 mils. 


1 gr. in each 
1 in 13i 
1 in 13i 
1 in 18 


Suppositoria Plumbi Co. 
Ung, Gallra c Opio 
Ung. Myrobalani c Opio 
Linimentum Opii 


niorpliinae Hydi'ocliloridum. — Morphine 
Hydrochloride. CuHuNO^HCliSHjO. 

SouKOE. — The hydrochloride of an alkaloid obtained from 
opium. 

Chaeacters. — White acicular, silky prisms or a -white 
po-wder of minute cubical crystals. Solubility . — 1 in 25 of 
-water ; 1 in 50 of alcohol (90 per cent.) ; 1 in 8 of glycerin. 

Incompatibles. — Salts of lead, iron, copper, mercury, and 
zinc ; alkaline earths ; lime water ; Liquor Arsenicalis ; aU 
substances containing tannin. 

Dose, ^ to J gr. — 8 to 30 milligrms. 
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Prcjparations. 

1. Liquor MorpHnsa Hydrocliloridi. — 
Morphine Hydrochloride, 1 ; dilute hydrochloric acid, 
2 ; alcohol (90 per cent.), 25 ; water, to make 100. 
Strength. — 1 per cent, or 1 gr. in 110 m, 1 grm. in 100 
millilitres, or about 4-J- gr. of the hydrochloride to 1 
fl. oz. 

Dose, 10 to 60 m. — 6 to 36 decimils. 

2. Suppositoria Morphiu®. — Morphine Hydro- 
chloride, 0'2 grm. ; oil of theobroma, q.s. to make twelve. 
Strength.— ! in GO. Each contains 0'017 grm. (| gr.) of 
morphine hydrochloride. 

3. Tinctura Chloroforrui et Morphiu® Com- 
posita.— iScc p, 297. Strength. — ^ gr. in 10 iti- 

Dose, 5 to 15 m. — 3 to 10 decimils. 

4. Trochiscus Morplxin®. — Morphine Hydro- 
chloride, 0-002 grm. ; with tolu basis. Strength.— 
0-002 grm. or gr. in each. 

5. Trochiscus Morphin® et Ipecacuanh®. — 
Morphine Hydrochloride, 0-002 grm. ; ipecacuanha, 
0-006 grm. ■, with a tolu basis. Strength. — 0-002 grm. 
of morphine hydrochloride or gr. in each. 


Iflorplunae AcctaiS. — Morphine Acetate. C„H„ 
NOj.CoH^OjjSHjO. The use of the acetate is diminishing, as 
it is unstable, losing acetic acid on exposure to air. 

Source. — Morphine is dissolved in acetic acid and water, 
and the neutral solution is evaporated. 

Characters. — A white crystalline or amorphous powder. 
Solubility. — 1 in of water. Many specimens arenot so soluble 
as this. 1 in 100 of alcohol (90 per cent.) ; 1 in 5 of glycerin. 

Inoompatibles. — As morphine hydrochloride. 

Dose, ^ to ^ gr 8 to 30 milligrms. 

Preparation. 

Liquor Morphiu® Acetatis. — Morphine Ace- 
tate, 1; dilute acetic acid, 2 ; alcohol (90 percent.), 25 ; 
distilled water, to make 100. Stre>tgth . — 1 per cent, or 
1 gr. in 110 111 ., 1 grm. in 100 millilitres, or about 4-1- gr. 
of the acetate to 1 fl. qz. 

Dose, 10 to 60 m.— -6 to 36 decimils. 
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Morpltinse Tartras. — Morphine Tartrate (CpH,, 

N03)2,C4He06,3H20. . . 

SouECE. — May be obtained by the combination of mor- 
phine and tartaric acid. 

Ohabactees. — white powder consisting of tufts of 
minute acicular crystals. Solubility. — 1 in 11 of cold water, 
not in alcohol. 

Incompatibles. — As morphine hydrochloride. 

Dose, ^ to i gr. — 8 to 30 milligrms. 

Preparations. 

1. Injectio Morphinse Hypodenaica. — 
Morphine tartrate, 2*5 ; water, 100. Strength. — 2'5 
per cent. ; 2-5 grms. in 100 millilitres ; 2-5 grs. in 
110 El. Note. — It is one-half the strength of the 
corresponding preparation, B. P. 1898. 

Dose, 5 to 10 m. — 3 to 6 decimils — sub- 
cutaneously. 

2. Liquor Morpliinffi Tartratis. — Morphine 
tartrate, 1; alcohol (90 per cent.), 25; water, 100. 
Strength. — 1 per cent., or 1 gr. in 110 ei, 1 grm. in 100 
millilitres, or about gr. of the tartrate to 1 fl. oz. 

Dose, 10 to 60"m. — 6 to 36 decimils. 

Action. 

The action and uses of opium in man are due 
almost entirely to its morphine, and therefore they 
may be studied together. For Codeine, see p. 878. 

External. — Opium probably has no action when 
applied to the unbroken skin, but it has been said 
to be slightly anodyne. It can be absorbed from 
and relieve the pain of raw surfaces. 

Internal. — Alimentary canal. — As far as we know 
opium diminishes all the secretions of the body 
except the sweat. The mouth consequently becomes 
dry, and the patient feels thirsty, but after a small 
dose not markedly so. This effect is partly due to 
the direct action of the opium on the mouth, but to 
a less extent to its influence exerted after it has been 
absorbed. In the stomach and intestine, by the same 
double action, the secretion of the gastric and intes- 
tinal juices is diminished. The drug also paralyses 
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tbe peristaltic movements of tbe stomach and intes- 
tines. This is due to its action on the nervous or 
muscular structures in the wall of the intestine itself. 
The result of the diminution of secretion and peri- 
stalsis is that opium appeases hunger, often causes 
indigestion, almost always gives rise to constipation, 
and if vomiting or diarrhoea is present it may prevent 
it. These actions are also in part due to its general 
sedative influence on the nervous system. If pain 
exists in the abdomen or elsewhere opium is a 
powerful anodyne. Most of it is absorbed, but rather 
slowly. If injected subcutaneously it is excreted into 
the stomach and bowels. With some persons it causes 
vomiting, often most marked many hom’s after the 
drug has been taken. Whether the biliary secretion 
is diminished is not known, the pancreatic secretion 
is lessened. Opium is mostly excreted in the fmces. 

Blood . — Morphine for the most part circulates 
in the blood as such, and is excreted almost entirely 
by the intestinal mucous membrane, and very 
slightly by the kidneys, but a small part of it is de- 
stroyed in the body, probably in the liver ; if mor- 
phine is taken habitually, the amount so destroyed 
gradually increases, and this explains why some 
persons can take such large quantities. The fate of 
the- other alkaloids is not known, nor are we aware 
of _ any direct action of any of the constituents of 
opium on the blood itself. 

Circulation . — In an ordinary healthy man small 
doses of opium hardly affect the heart or vessels, 
but with those who are ill morphine often makes 
the pulse slow. Patients rarely die from the 
direct effect of opium on the heart and its nervous 
apparatus, this being much less important than the 
influence on respiration, and some of the cardiac 
depression may be secondary to asphyxia. 

The vaso-motor centres are slightly depressed by 
moderate doses, hence the vessels, particularly those 
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of the skin, dilate ; with large doses the depression is 
considerable. 

Bespiration . — Opium is a direct poison to the 
respiratory centre. Breathing therefore becomes 
slow, less air is taken in at each inspiration, and 
death takes place from asphyxia. The secretion of 
bronchial mucus is decreased. 

Nervous system. — Brain . — ^In a few people the 
higher faculties are at first slightly excited by 
small doses with but little incoordination. The 
intellectual power and mental vigour appear in- 
creased, and the drug is taken by some persons 
to enable them to do their mental work. Usually, 
however, the excitation does not affect the mind 
evenly; generally the imagination is powerfully 
and pleasantly excited, much more so than the 
faculties of reason and judgment, which are a little 
dulled. The expression on the face is one of happi- 
ness and comfort, and this corresponds with the 
condition of mind, which is in a state of peace, calm, 
and happiness. TMs is soon succeeded by sleep, which 
is accompanied by pleasant dreams, generally of an 
impossible nature. With some persons, however, the 
sleep is quite dreamless. This, which is the beginning 
of the depression of the highest centres, is soon 
followed by depression of the others, the higher 
being influenced before the lower, so that soon the 
sleeper does not respond to any sound, light, or 
cutaneous stimulation, nor does he feel pain. It is 
this last fact that makes the drug so invaluable, 
especially as the quantity of morphine necessary to 
relieve pain is often insufficient to cause much 
general depression. If a large or even moderate 
amount is given, generally there is no primary 
excitement, and then the first symptom that opium 
has been taken is drowsiness. On waking from sleep 
induced by opium some persons feel quite weU, but 
usually there is a little languor, headache, and 
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nausea. Opium eaters take it for its stimulant 
effect. It is given medicinally as a hypnotic and 
anodyne. The pupil is contracted ; this is due to 
the effect of the drug on the pupillary centre in the 
floor of the aqueduct of Sylvius. In man, just as 
the stimulation of the intellectual centres is brief, 
so is that of the cerebral motor centres — in fact, it 
is often difiScult to detect any evidence of it. Their 
subsequent depression is never so marked as that of 
the intellectual faculties ; for although there is 
languor and muscular Tveakness, and the patient 
always lies down, yet he can be walked about if he 
is supported. Vomiting is occasionally caused by 
transient irritation of the vomiting centre, but soon 
this is depressed, and therefore emetics do not act 
well in cases of opium poisoning. 

The motor cells of the spinal cord are at first 
slightly stimulated, and consequently reflex excita- 
bility is exaggerated ; but they are soon depressed, 
and it is difficult to obtain reflex movements. 

The excitability of motor and sensory nerves is 
unaltered except that in the later stages of opium 
poisoning by enormous doses it is depressed, that of 
the sensory before the motor. The muscles remain 
irritable to the last. 

Opium, in its action on the nervous system, 
illustrates the common fact that functions at first 
stimulated by a drug are usually subsequently para- 
lysed by it [see p. 109) ; and it affords an excellent 
example of the law of dissolution, for higher func- 
tions, such as the intellectual and imaginative, are 
first affected ; motion is then disordered ; next the 
pupillary centre, and then the medullary centres for 
respiration and cardiac action are implicated. The 
spinal cord is influenced to a less degree, the nerves 
very sHghtly, and the muscles not at all. 

In man the peculiarities of the action of mor- 
phine are the slightness of the stage of stimulation, 
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its predominating influence on the higher mental 
functions, and the slight affection of the motor and 
the vaso-motor centres, the cord, the nerves, and 
the muscles. In frogs morphine produces violent 
convulsions, because its predominating action is to 
stimulate the spinal cord. Birds are only affected 
by large doses, -which produce coma. Mammals are 
for the most part affected in the same "svay as man, 
except that the first or excitement stage is more 
marked ; hence -with many mammals, especially cats, 
morphine is a violent convulsant ; dogs and rabbits 
requhe large doses to produce symptoms. 

Kidneys . — Opium has but httle effect on the 
urinary fio-w. Morphine is excreted by the bo-wel, 
it is only after large doses that traces occur in the 
urine, some of it is decomposed in the body, for 
oxydimorphine has been found in the urine of 
those taking morphine. 

Bltin . — Opium is a mild diaphoretic. It may 
cause itching. 

Metabolism . — If the person taking it has glycos- 
uria, the amount of sugar he passes in the mine 
is frequently diminished. General metabolism is 
slightly decreased also, for the amounts of nitrogen 
and carbonic acid excreted and oxygen absorbed are 
lessened. 

Temperature . — Large doses depress this, probably 
from the effect of the drug on the thermogenetio 
nerve centres. 

Persistent use of large doses decreases the secre- 
tion of milk and the menstrual discharge. Morphine 
is excreted by the milk, and so may afect the child. 

Peculiarities . — There are few drugs which have 
such different effects upon different people. The 
above description states the manner in which most 
human beings are affected by opium, but in some the 
stage of excitation is very evident, so that they become 
delirious and cannot sleep. In others, vomiting and 
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of morplime (16 nt, 1 mil, doses) is preferable to 
opium, as that may aggravate the indigestion. They 
are frequently combined with preparations of bis- 
muth, and taken immediately before or after meals. 
Many forms of vomiting are relieved by morphine, 
because it decreases pain, peristalsis, and excessive 
secretion. 

lutes tmes. — Opium is invaluable for stopping 
many varieties of diarrhoea. If they will yield to 
any treatment, opium is most likely to be successful. 
Intestinal colic, being due to irregular excessive peri- 
staltic action, is generally relieved by opium — and, 
indeed, so is abdominal pain of all sorts. If in acute 
inflammatory conditions of the peritoneum, as appen- 
dicitis or general peritonitis, no operation is antici- 
pated, fuU doses of opium must be given, the object 
being so to paralyse the intestinal movements as to 
prevent the peritoneal surfaces rubbing against each 
other. It is much used after operations or wounds 
in the abdomen. Opium is preferable to morphine 
for abdominal cases ; if given it must be boldly 
pushed in severe cases, the patient being kept 
just drowsy with slightly contracted pupils, and 
it often does not matter if the bowels are not 
open for a week. It must be remembered that it 
masks symptoms, and must therefore not be 
given until the diagnosis and treatment have been 
formulated. 

Heart. — Much, skill is required to give opium, 
properly in heart disease. The hypodermic injection 
of morphine is, on the whole, to be preferred to opium. 
The great indication for it is when cardiac pain and 
distress keep the patient awake. Often it acts like 
a charm, a quiet refreshing sleep being the result of 
a single injection. It is a feeble cardiac depres- 
sant, but we have to set against this the exhaustion 
of pain and insomnia. Still, if the patient is very 
iU, these two factors must be carefully balanced. It 
likewise often relieves the pain of aneurysm and 
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intra-thoracic growths. Its depressant effect inay 
be to some extent counterbalanced by combining 
atropine with morphine. 

Vessels , — Opium is a good bnimostatic as it quiets 
involuntary movements. It is probably efficient 
after absorption, but its great value is in gastric and 
intestinal hajmoiTbage, when it acts partly by 
stopping peristaltic movements. An excellent form 
in which to give it is the Pilula Plumbi cum Opio. 

It is also very useful in hmmoptysis, for it acts as a 
beemostatic by relieving the cough. 

Bespiration . — It will he remembered that opium 
depresses the respiratory centre; therefore it, by 
diminishing the activity of the centre for the reflex 
act of coughing, will often alleviate this distressing 
symptom, but it is only justifiable to give it when 
the irritation which reflexly sets up a cough is 
irremovable, as in intra-thoracic growth or aneurysm, 
or when there is httle or no lividity and yet the cough 
is violent, as is often the case in pleurisy, and to a 
less extent in phthisis. The liability to lividity and 
asphyxia in many diseases attended with cough must 
never be forgotten. Thus opium is quite inadmissible 
in the last stages of bronchitis and pneumonia, and, 
as a rule, in even the earlier stages of bronchitis 
other means of relieving the cough should bo tried 
first ; and if opium is given, it must be administered 
with caution and judgment. But in pneumonia with- 
out Hvidity it is very useful, lessening cough and pain 
and promoting sleep. A “ linctus opiatus,” a favourite 
remedy, is often given at night when a cough 
keeps the patient awake. It may consist of tinc- 
ture of opium, 2 m (12 centimils) ; dilute sulphuric 
acid, 2 m (12 centimils) ; treacle, SO ni (2 mils) ; 
water to 1 fi. dr, (4 mils). The object of the treacle 
^ to soothe the pharynx locally. Opium must also 
be given cautiously for asthma, as there is in this 
disease a great liability to the growth of a per- 
manent opium habit. An insufflation of | gr. (30 



874 


MATERIA MEDICA 


milligrms.) of acetate of morphine with 5 gr. (8 
decigrms.) of starch is of great use when blown on 
to a larynx painful from organic disease. A grain of 
boric acid or a grain of iodoform is often added to 
each insufflation. 

Nervotis system. — Brain . — It is in its action on 
this organ that the marvellous value of opium is seen, 
its great function beiug to relieve pain and to pro- 
duce sleep when that is prevented by paiu. For 
these purposes it is best given hypodermically as 
morphine, for that acts more quickly, more certainly, 
and is less liable to produce indigestion and excite- 
ment than opium. Many like to inject a solution 
containing 5^5- gr. (1‘26 milligrm.) of atropine sul- 
phate to each ^ gr. (80 milligrms.) of moiyhine 
salt, for by so 3oing the liability of morphine to 
upset the stomach and bowels is diminished, 
and its efficacy as an anodyne is not sensibly 
lessened. It would be a long list to give all the 
diseases the pain of which can be reheved by mor- 
phine; cancer and fractures are typical instances. 
Morphine is very valuable for the insomnia of acute 
diseases ; but it should never be prescribed for 
habitual sleeplessness, for fear the patient should 
contract the habit of opium taking — unless the disease 
causing the insomnia is incm'able and will not last 
long, when the use of opium is quite justified. It 
should be given cautiously in gout, for that is often 
accompanied by granular kidneys ; and notfor hysteria, 
as often it does not relieve hysterical pains, and an 
opium habit may be formed. It is especially useful in 
renal and biUary colic, and for the after-pains of a con- 
finement. In these cases it relieves the pain partly 
from its power as an anodyne, and also because by its 
paralysing effect on unstriped muscle it relaxes the 
muscular contraction. This property also makes it 
valuable in some cases of spasmodic stricture of the 
urethra. It may be given as a sedative in delirium 
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tremens and some forms of mania, but often such 
large doses axe required that its use is not justifiable. 
Patients suffering great pain can take enormous doses 
■without any symptoms of poisoning. 

Sphial cord . — ^Its use for the pains of locomotor 
ataxy and for con'VTilsive diseases is to be deprecated, 
as the morphia habit is easily formed. 

Kidneys . — There are several cases recorded in 
•which persons suffering from Bright’s disease have 
been killed by quite small doses of opium. But 
it often so markedly relieves uraemic dyspneea, 
ursemic insomnia, the cardiac dyspneea which may 
complicate Bright’s disease, and even uraemic con- 
vulsions, that it may be justifiable to inject \ of 
a grain (12 milligrms.) of a salt of morphine sub- 
cutaneously into a patient suffering from one of 
these conations and run the slight risk there is of 
poisoning him. But it is clear that this treatment 
must be adopted very cautiously. 

SMn . — Combined with ipecacuanha as Dover’s 
powder, opium is commonly given as a mild diapho- 
retic in cases of slight inflammatory disorder, such as 
a common cold. 

Metabolism . — 'Opium is administered to persons 
suffering from diabetes, and the amount of sugar in 
the urine often certainly diminishes and the patient’s 
general health improves. Opium can, in the opinion 
of many, control all varieties of inflammation ; there- 
fore it is given for a cold in the head, for cystitis, 
pleurisy, &c. Occasionally persons taking opium 
suffer from retention of urine. We have indicated 
the occasions on which opium and morphine are 
respectively preferable. 


Toxicology. 

Acute 'poisoning. — There may be slight preliminary excita- 
bility, but soon dro'wsiness sets in; this is followed by incapacity 
for exertion, sleep, and finally deep coma. -The pupils are 
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minutely contracted. At first the patient can be roused, but 
soon no stimulation will do this. Eeflex action is abolished. 
The skin is cold, the face and lips are livid, and towards the 
end bathed in sweat. The pulse is weak and slow. The respi- 
ration becomes slower and more irregular, at last it is stertorous, 
and the patient dies from asphyxia. 

Diagnosis of poisoning by opium. — (1) From alcoholic 
poisoning. — Often very difiScnlt, especially if, as commonly 
happens, the man poisoned with opium has taken alcohol or 
had it given him. The pupils are more contracted in opium 
poisoning. The patient is more easily roused in alcohol 
poisoning. Examine the urine for morphine and alcohol. 
Get a careful history. (2) From cerebral lusmorrhage. — If 
this is in the pons Varolii the pupils may be very contracted 
and the diagnosis difficult, but look carefully for local para- 
lyses. Usually cerebral htemorrhage takes place into the 
internal capsule, and then the face and the limbs on the oppo- 
site side are paralysed. If thehajmorrhage is a smallone, and 
especially if it is in the pons, the temperature may bo raised ; 
if it is a very large one the temperature falls for the first 
few hours, but may rise subsequently. If the pupils are 
unequal the case is one of cerebral htemorrhage. (3) From 
carbolic acid poisoning, in which there may be coma and 
contracted pupils. The acid produces white patches in the 
mouth, and the odour is characteristic. (4) From chloroform 
and ether poisoning by the odour of the breath and of the 
vomited matters. (S) From urcemia by the signs of Bright’s 
disease, especially albuminuria. (6) From diabetic coma by 
the smell of the breath and the glycosuria. (7) From the 
comatose stage of an epileptic fit by the history, the dilata- 
tion of the pupils, and the fact that the lividity does not 
deepen. (S) From the same stage of a fit in general para- 
lysis of the insane and other nervous diseases by the same 
symptoms. 

Post mortem. — The appearances after death from opium 
poisoning are those always found after fatal asphyxia. 

Treatment. — Wash out the stomach at half-hour intervals 
with Liquor Potassii Permanganatis (which decomposes mor- 
phine) diluted with three times the quantity of warm water, 
leaving about 5 fl. oz. in the stomach. Give prompt emetics 
(p. 145), as apomorphine subcutaneously. Always rouse the 
patient by walking him about, flapping him with a towel, 
pinching him, applying the faradic current, and putting am- 
monia to the nose ; a pint of strong coffee should be injected 
into the rectum, ^ gr. atropine sulphate given subcu- 
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taneously, or 30 m. of tincture of belladonna by the mouth 
repeated every quarter of an hour. If the breathing is very 
difficult, artificial respiration should be employed. Oxygen or 
amyl nitrite inhalations may be used. The treatment must be 
kept up for several hours if necessary. 

Chronic Morphine poisoning . — As many persons ad- . 
minister the drug subcutaneously to themselves, chronic 
poisoning is very common. The symptoms are that the 
patient loses all sense of right and wrong, he will lie and 
thieve in the most degrading way, especially if his desire 
is to obtain the drug, and absolutely no statement that he 
makes can be trusted. He neglects his work, and lets his 
business go to ruin. He wastes and becomes ansemic, he 
Buffers from loss of appetite, indigestion, dry mouth, sluggish 
bowels, and a foul tongue. The nails are brittle, the skin 
dry, the hair turns grey early, and falls out. There is sexual 
impotence, no erections take place, no semen is secreted ; 
there is amenorrhoea, and the flow of milk is stopped, but 
there is polyuria. The pupils are small, and loss of muscular 
power, slight ataxy and tremor are present in severe cases. 
The arms or other parts are scarred with marks of the syringe, 
and 20 grains of morphine a day are sometimes taken. 

The patient must be isolated and carefully watched to see 
that he gets no morphine (he often eludes or bribes his nurse) ; 
it_ should be dimnished gradually, so that at the end of a fort- 
night he is taking none. If it is stopped suddenly there may 
be serious collapse and wild delirium. Eelapses are very 
common, and a complete cure after a relapse is very rare. 


Antagonism. 

Atropine . — Atropine (alkaloid of belladonna) is an anti- 
dote to morphine, because it powerfully stimulates the re- 
spiratory centre. It also stimulates the cerebral convolutions 
and intestinal peristalsis, both depressed by morphine. It 
appears to be antagonistic to opium in other particulars, 
but is not really so. Thus, although it prevents perspiration 
and dilates the pupil, these effects are due to action on the 
peripheral nerve terminations, while morphine produces 
trary results by acting on the central nervous system. 
it has been found that some of the undesirable effects that 
may follow the subcutaneous injection of morphine, such as 

indigestion, constipation, and cardiac depre_ssion,maybeavoided 
to TOT gr- of atropine sulphate is injected at the same 

time. 
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Papaveretum. Synonyms. — Omnopon, Panopton 
(Not ofiBcial). 

A solution of the total alkaloids of opium as hydro- 
chlorides and freed from meconic acids, gums, and resins. 

Composition Morphine, 52 per cent. ; narcotine, 20 per 

• cent. ; codeine, 2 per cent. ; papaverine, 2-5 per cent. ; the- 
baine, 1 per cent. ; narceine, 1-2 per cent. ; other alkaloids, 
4 per cent. ; water, 8 per cent. ; hydrochloric acid, 9 per cent. 

It is grey powder. Eeadily soluble in water. 

Dose, ^ to ^ gr . — 10 to 30 milligrms. — by mouth ; 
1 to f gr. — 10 to 20 milligrms. — subcutaneously. 

1 gr. papaveretum corresponds to 5 gr. opium. 

Papaveretum is less toxic than morphine, and especially 
depresses the respiratory centre less ; so it is of considerable 
use to stop purposeless coughing. It is less effective in 
diminishing peristalsis, and therefore upsets digestion less. 
It has no disadvantages to counterbalance these advantages. 

Codeina.— Codeine. CigH^iNOj.BLO. 

SouKCE. — An alkaloid obtained from opium or morphine. 

Chakactebs. — Nearly colourless trimetric crystals. Solu- 
bility. — 1 in 80 of cold water, 1 in 24 of boiling water, 1 in 2 
of alcohol (90 per cent.), 1 in 2 of chloroform. 

Dose, ^ to 1 gr. — 16 to 60 milligrms. 

Codeinie FliospUas. — Codeine Phosphate. 
C,8H2,N03,HjP0<,2H;0. 

Chabactees. — White crystals, slightly bitter. Solubility, 
—1 in 3-5 of water. 

Dose, ^ to 1 gr. — 16 to 60 milligrms. 

Preparation. 

Sympus Codeinee Phospliatis. — Codeine phos- 
phate, 1; distilled water, 3; syrup, to produce 200. 
Strength — 10 millilitres contain 0-05 grm. of codeine 
phosphate ; 1 fl. dr. contains 0-27 gr. 

Dose, 5 to 2 fl. dr. — 2 to 8 mils. 

Action and Therapeutics. 

It may produce tremors because it excites tbe 
cord more, and depresses the higher faculties and 
respiratory centre less, than morphine, and in man 
its physiological action is in all respects much less 
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than that of morphine. It often relieves thehacldng 
cough of phthisis, and for this the official syrup of 
the phosphate is very useful. It is also used for 
cases of ovarian pain, and to diminish the glycosuria 
in diabetes ; but it is doubtful whether it does 
this more effectually than opium. For diabetes it 
is usually given as a phi. The phosphate has the 
advantage of being much more soluble than codeine. 

Tliebaine, (Not official) produces powerful convulsions by 
its action on the cord. Its subsequent depressant action is 
very slight. 

Aimrcotine (Not official). This is also known as Narcotine, 
which is a bad name, for the drug does not cause sleep. It is 
of use in ague, and it is the chief constituent of Indian opium. 

Ap omorpltinae Hy di’oclUoridiim.— Apomor- 
phine Hydrochloride. (C„H„N02,H01)2,H20. 

Source. —It is the hydrochloride of an alkaloid obtained 
from morphine. The morphine loses one molecule of water. 

Characters. — Small greyish-white, shining needles, turn- 
ing green on exposure to light and air ; faintly acid. Solu- 
bility . — 1 in 60 of water, 1 in 50 of alcohol (90 per cent.). 

Dose,^to^gT. — 3 to 6 milligrms.— hypodermically, 
^ to 5 gr. — 6 to 16 milligrms. — by the mouth. 

Preparation, 

Injectio Apomorphinse Hypodermica. 
Apomorphine Hyiochloride, 1 ; diluted hydrochloric 
acid, 1 ; distilled water, 100. Strength . — 1 per eent., 
1 grm. in 100 millilitres or 1 gr. in 110 ui. Must be 
freshly prepared, as it does not keep. 

Dose, 5 to 10 m. — 3 to 6 decimils. — hypo- 
dermically. 


Action. 

External. — None. 

Internal. — Gastro-intestinaltract . — Apomorphine 
IS the most powerful emetic we possess. It does nob 
act locally on the stomach, but solely on the vomi mg 
centre in the medulla. It is therefore an in ec 
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emetic. This is shown by the fact that when the 
drug is injected subcutaneously it produces violent 
vomiting if the vessels are so tied that none can 
reach the stomach, but not if they are so tied that 
it cannot reach the medulla. 

Circulation . — Therapeutic doses have no effect 
beyond the depressing action which may be attributed 
to the vomiting. Large doses cause a rise in the 
rate of the pulse, probably from stimulation of the 
accelerator nerves, and with fatal doses the pulse- 
rate falls, because the drug directly paralyses the 
cardiac muscle. 

Bespiration This is at first stimulated by the 

act of vomiting. The effect of poisonous doses is 
doubtful ; probably they depress respiration. If the 
bronchial secretion is thick and viscid it is rendered 
more fluid by apomorphine. 

Nervous system . — The first result of toxic doses is 
to cause delirium. Finally there is paralysis of the 
motor nerves, and consequently of the muscles. 

Thebapeutics. 

Vomiting action . — The advantages of apomorphine 
over other emetics are that it is certain, prompt, and 
powerful ; it can be given when emetics introduced 
directly into the stomach would not act, and it does 
not irritate the stomach. It is largely used in cases 
of poisoning. It is usually given hypodermically. 
As the pharmacopceial injection will not keep, it is 
advisable to use gelatin discs of apomorphine hydro- 
chloride, which can be dissolved as required. 

Expectorant action . — It is, when given by the 
mouth, a valuable expectorant for chronic bronchitis 
when we wish to diminish the viscidity of the ex- 
pectoration. It may advantageously be combined 
with terebene suspended in mucilage, but the mix- 
ture is very nasty. The Syrupus Apomorphinje 
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(B.P. 0.), strength gr. to 1 fluid drachm (2 milli- 
grms. to 4 mils), dose ^ to 1 fluid drachm (2 to 4 mils), 
is a good preparation. The drug may also he given 
as a lozenge. 


Biamorpliinae Hyclrocliloriduni. — Dia- 
morpliine hydrochloride. HCl.HjO. 

Synonyms . — Heroin hydrochloride, diacetyl-morphine 
hydrochloride, aceto-morphine hydrochloride. 

SooBCE. — An alkaloid obtained by the action of acetic 
anhydride on morphine, 

Charaotehs. — A white, bitter, crystalline powder. 

^ to 5 — 2-5 to 8 milligrms. 


Action and Theeapeutics. 

This drug is used to allay cough, especially 
iucessant cough, without much expectoration, and 
for this purpose it is one of the best drugs we 
possess. A good formula is diamorphine hydro- 
chloride -k gr. (3 milligrms.), with a drachm of each 
of syrup of codeine and syrup of Virginia prune, and 
another which is very pleasant contains terpin hydrate 
2 (30 milligrms,), diamorphine hydrochloride 

^ gr. (1-6 milligrm.) to one drachm (4 mils) of the 
^up of Virginia prune. It is known as Elixir 
Terperoin. The Elixir Acetomorphinte et Pini Oo. 
(B. P. G.), dose -g to 1 fl. dr. (2 to 4 mils), is another 
good preparation. Diamorphine hydrochloride is per- 
haps most used in phthisis and asthma. It does not 
often produce the headache and other disagreeable 
effects which may follow morphine. A twelfth of a 
grain dissolved in water can be given every four hours 
by the mouth, or less subcutaneously. Sometimes 
it is given instead of morphine to produce sleep. ^ It 
prolongs inspiration, increases the depth of respiration, 
and depresses the respiratory centre ; large doses may 
produce dangerous depression, and in some animals 
it induces convulsions. Dionin or ethyl morphine. 
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usually met with as a hydrochloride, has the 
same action as diamorphine, hut is less powerful, 
and occupies an intermediate position between 
diamorphine and codein. AH three depress the 
respiratory centre less than morphine. 

Cotarnine liydrocUloridc. C,jH] 5 N 04 Cl. (Not 
official.) Synonym. — Stypticin. 

Prepared by oxidizing narcotine. It occurs as primrose- 
coloured crystals, very soluble in water and alcohol. It is 
allied to hydrastinine, being methoxyl-hydrastinine. 

Dose, ^ to 1 gr. — 3 to 6 centigrms. — internally or 
hypodermically. 

It is used to check hsemorrhage, especially uterine. 
Stypticin wool, gauze, bougies, and ointment are employed 
locally. 


RED EOPPY PETAES. 

Rliflcados Petala._Eed Poppy Petals. The fresh 
petals of Papaver rhaas. 

Chabactebs.— Scarlet, smooth and lustrous, with a smell 
of opium and a bitter taste. 

Composition. — Red colouring matter, 40 per cent. This 
consists of papaverio and rhoeadic acids. It is soluble in water. 
The petals contain no morphine, nor have they any narcotic 
properties. 

Preparation. 

Syrupus Khoeados. — Petals, 26 ; sugar, 72 ; 
alcohol (90 per cent.), 5 ; water to make 100. In hot 
countries the proportion of alcohol may be a little 
increased to prevent fermentation. 

Dose, I to 1 fl. dr. — 2 to 4 mils. 

Action and Uses. 

Poppy petals are only used as a colouring agent. 

BEEEADOiraA. 

Belladoiuiee Folia. — ^Belladonna Leaves. The 
leaves, collected when the plant is in flower, and then dried, 
of Atropa belladonna. Synonym . — Deadly nightshade. 

Chabactebs. — Bight to twenty centimetres long, broadly 
ovate, acute, entire, glabrous or nearly so. The expressed juice 
or an infusion dropped into the eye, dilates the pupil. 



BEIitiADONNA 


388 


Strength. — ^Belladonna leaves must yield not less than 

0’30 per cent, of alkaloids. Resembling belladonna leaves. 

Stramonium leaves, more -wrinkled ; hyosoyamus leaves, hairy. 

Composition. — The chief constituents are — (1) Atropine 
(seep. 384). (2) flj/osci/aniinc, which is the same as daturine 
(see p. 396). These two alkaloids are optical isomers: 
Atropine is_ optically inactive ; hyoscyamine is Irovorotatory, 
but otherwise chemically identical with atropine. Hyos- 
cyamine is usually the more abundant, but the proportion 
of the two alkaloids varies according to the specimen and 
the method of extraction employed. 

Belladoniise Radix. — ^Belladonna Root. The root 
of Atropa belladonna, collected in the autumn and dried. 

_ Characters — Cylindrical branched pieces entire or longi- 
tudinally split, 15 to 30 centimetres long, 10 to 20 millimetres 
ftick. Externally pale greyish brown, wrinkled longitudinally. 
Fracture short. Internally the root is white and starchy, with 
no very evident radiate appearance. Resembling belladonna 
roof.— Pyrethrum root, which is unbranohed, and has a burning 
taste Slid a radl&te tr&ctared surface. Seassmony root is 
larger. 

Composition. — As of the leaves. Usually contains 0’4 to 
0-5 per cent, of alkaloids, chiefly hyoscyamine. 

Preparations. 

1 . Extractum Belladonnse Liquidum Pre- 

pared by repeated percolation of the root with alcohol 
(90 per cent.) and water. Standardised to contain 
0'75 per cent, of the alkaloids of the root. 

2. Estractum Belladonnae Siccum. — Prepared 
from the leaves by percolation with alcohol (70 per 
cent.). Standardized to contain 1 per cent, of the 
alkaloids. 

This is Extractum Belladonme Alcoholicum, B. P. 
1898. 

■ Bose, i to 1 gr. — 16 to 60 milligrms. 

3. Emplastrum BelladoniiEe. — Liquid extract, 
50 ; evaporate and add resin plaster, 137 '5. Strength. — 
0'25 per cent, of the alkaloids, and is one-half the 
strength of Emplastrum Belladonnro, B. P. 1898. 

4. Linimentnm. BelladonnEe. — Liquid extract, 
50; camphor, 5; water, 10; alcohol (90 per cent.), 
100. Strength.— 0-375 per cent, of alkaloids. 
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5. Tinctura Belladonnce Belladonna leaves, 

dried and powdered, 1 ; alcohol (70 per cent.), 10. 
Standardized to contain 0-035 per cent, of total 
alkaloids. This tincture contains of the alkaloids 
contained in the Tincture of Belladonna, B. P. 1898. 

Bose, 5 to 15 m. — 3 to 10 decimils. 

6. Ungnentrim Belladonnas. — Liquid extract, 8, 
benzoated lard, 6 ; wool fat, 2, Strength. — 0'6 per cent, 
of alkaloids. 

In India benzoated suet should be used instead of 
benzoated lard. 

7. Suppositoria Belladonnae. — Liquid extract, 
1’7 millilitres ; oil of theobroma, q.s. to make twelve. 
Strength. — Each contains 0-001 grm. (about jA gr.) of 
the alkaloids. 

Ati’opina. — Atropine. Synonym. — Atropia. Ci-BiaNOa. 

Source. — An alkaloid obtained from Atropa belladonna 
and other plants of the order Solanacem. 

Charaoters Colourless acicular crystals. Solubility . — 

1 in 500 of cold, 1 in 58 of boiling water, 1 in 1 of chloroform, 
1 in 3 of alcohol (90 per cent.), 1 in 30 of ether, 1 in 52 of 
glycerin, and 1 in 15 of oleic acid. 

Composition. — It consists of the alkaloid tropine, which is 
both a nitrogenous base and an alcohol, combined as an 
ethereal salt with aromatic acid, tropic acid. Atropine is 
optically inactive hyosoyamine, containing Irevohyoscyamine 
and dextrohyoscyamine in equal proportions. 

Incomeatibles. — Caustic alkalies decompose it. 

Dose, sTO ■to TOT to 0-6 milligrm. 

Preparatwn. 

Unguentum Atropinse. — Atropine, 2 ; oleic acid, 
8 ; prepared lard, 90. 

In India prepared suet should be employed instead 
of prepared lard. 

Atropiliee ^ulplias. — Atropine Sulphate. 
(C„H„3N03)2H,S04. 

Source. — It may be obtained by neutralizing atropine 
with diluted sulphuric acid. 

Characters. — Nearly colourless, crystalline substance. 
Solubility. — 2 in 1 of water, solution neutral ; 1 in 4 of alcohol 
(90 per cent.). 

Dose, 2 ot to gr.— 0-3 to 0-6 milligrin. 
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Preparations. 

1. Lamellsa Atropinsa. — Discs containing in each 
atropine sulphate, gr. (0-013 millignn.) ; gelatin 
and glycerin, i gr. (1-3 miUigrm.) 

2. Liquor Atropinse Sulphatis. —Atropine sul- 
phate, 1 ; distilled water, 100. Strength . — 1 per cent., 
or 1 gr. of the sulphate in 110 iiii 1 grm. in 100 milli- 
litres. 

Lose, § to 1 m. — 3 to 6 centimils. 

Action. 

The actions of belladonna and atropine are the 
same. 

External. — Atropine placed by itself upon the 
unbroken skin cannot be absorbed, but rubbed in 
with substances whicb are absorbed, such as alcohol, 
glycerin, or camphor, or applied to a broken sur- 
face, it paralyses the terminations of the sensory 
nerves, especially if pain is present. It is tbus_ a 
local anaesthetic and an anodyne. These are its 
chief actions; but to a much less extent it locally 
paralyses the terminations of the motor nerves, first 
contracts and then dilates the vessels, and renders 
the secretions of the skin less active. 

Internal. — Gastro-intestinal tract . — It will be 
convenient to describe the effects of belladonna on 
all secretions when speaking of its action on nerves, 
and we need not mention here its influence on the 
muscular coat of the intestine, for that is secondary 
to its action on the nervous system. 

Blood . — Atropine is quickly absorbed, but does 
uot affect the blood. Its main action is on the nervous 
system, and that must be considered in detail.^ 

Secretory nerves . — The activity of the periplmrai 
terminations of all the secretory nerves in the body 
is, as far as we know, depressed, so that the secre- 
tions of those glands, whose activity is essentially 
regulated by their nerve supply, are markedly dimi- 
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nished, while the secretioBS of other glands are little 
altered. 

Mouth. — Even small doses of atropine make 
the mouth dry from lack of saliva and mucus. 
In health, secretion of submasillary saliva always 
follows stimulation of the chorda tympani nerve, 
and, as is well known, this is due to the fact that 
this nerve is the secretory nerve for this gland, and 
not to any vascular dilatation. If atropine be given 
to an animal, stimulation of the chorda no longer 
causes an increased flow of saliva, however close to 
the gland the nerve is excited, the reason being that 
atropine has paralysed the terminal junctions of the 
chorda tympani [see p. 88). In the same way the 
terminations of the secretory nerves of the other 
salivary glands and the mucous glands are paralysed, 
and hence the mouth is dry, because normal im- 
pulses cannot reach the cells of the glands. 

Stomach, ^jujicrcas, and intestines.' — Atropine 
diminishes the secretions of these by paralysing 
secretory nerve terminals. It is not known if the 
bile is affected. 

Sweat glands. — Atropine paralyses the termina- 
tions of the nerves in the sudoriparous glands. Thus 
the skin becomes dry. Likewise tears are lessened. 

Kidneys. — Atropine has no direct effect on the 
secretion of urine. 

Bronchial mucous menibranc. — The secretion of 
bronchial and tracheal mucus, like that of the 
mouth, is diminished. 

Mammary gland. — Belladonna is used to inhibit 
the secretion of active mammary glands, but experi- 
ments on animals have not shown that it has any 
great influence in this direction. 

Sensory nerves. — ^It has already been mentioned 
that belladonna rubbed into the skin depresses the 
function of the terminations of the sensory nerves. 
It does the same when given by the mouth, but its 
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action on sensory nerves — tliat is to say. its anaes- 
thetic and anodyne action — is very inferior lo that 
on the secretory nerves, and is not povrerful enough 
for atropine to relieve pain vrhen given internally. 
It is only used as a local anodyne. 

Voluntary muscles and their nerves. — Toluntarv 
niuscles are quite unaffected even by toxic doses of 
atropine; towards the end of a case of belladonna 
poisoning the motor nerves are slightly paralysed. 

Inv(d7infa.ry muscles and their nerves. — If atro- 
pine in small doses is given to animals, it is observed 
that the bowels are relaxed, and vomiting takes place. 
On the other hand larger doses stop peristalsis. 
These results are almost certainly due to paralysis 
of some of the numerous nerve endings distributed 


to the stomach and intestines. 

Ml involuntary nerve terminations, as those of 
the niuscles of the bladder, ureters, urethra, vesiciilre 
sendnalesj uterus, and vagina, are paralysed like 
those in the intestinal muscles. 

The eye and its nerves. — Atropine acts only on 
the terminations of the nerves in the involuntary 
muscles of the eye. If it be dropped into the eye 
or given by the mouth, the pupil dilates widely, and 
cannot be made to contract by stimulation of the tbnd 
iierve. That this dilatation is not due to any mnrkod 
action on the muscular fibres of the iris thempolyes 
is shown by the fact that the atropinized pupil will 
contract if the muscle itself be stimulated. Tluu'^ 
fore it must be that the terminations of the tlurft 
nerve in the iris are paralysed. The ondnig ot ims 
nerve in the ciliary rauscle is affected in uio SAino 
^ay, and consequently accommodation is par.a ysc 
It is certain that this mydriasis and dofocluo aciom 
modation is in no part central, as is tho contraction 
of the pupil produced by opium. 
local action of belladonna, that if atropine hoc ^11 
into the recently excised eye tho pupil will dilate. 
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When the third nerve is cut the pupil dilates, and if 
after this atropine be dropped into the eye it dilates 
still further. Thus atropine also stimulates the 
terminations of the sympathetic in the iris ; but this 
action is comparatively slight, the chief result is the 
tonus of the radiating fibres causing dilatation 
because the nerve endings of the circular are para- 
lysed by atropine. The intra-ocular tension is in- 
creased by large doses. There is, as a result of the 
paralysis of the ciliary muscle, disturbance of vision. 
Atropine does not act on the pupils of birds. 

The heart and its nerves . — The main action of 
atropine is to paralyse the terminations of the vagus 
in the heart, and consequently the pulse is rendered 
more rapid, and cannot be slowed by strongly stimu- 
lating the vagus. If the rate of the heart has been 
lowered by muscarin, which can be shown to have a 
local stimulating influence on the terminations of 
the vagus in the heart, the appheation of atropine 
renders the heart quick again, the two drugs being, 
in their effect on the heart, exactly antagonistic. This 
quickening of the pulse from inhibition of the vagal 
cardiac terminal filaments is the chief action of 
atropine on the heart, but the following, minor 
actions must be noticed. The vagus centre is 
also depressed, but to a much less extent. Before 
the pulse is quickened it is occasionally slowed for 
a short time by atropine; this is probably owing 
to a brief excitation of the vagus centre. Some 
authorities believe that part of the quickening of the 
pulse is due to a slight stimulation of the cardiac 
accelerator nerves, in the same way as we have 
seen that the sympathetic fibres in the iris are 
excited ; but if the accelerator nerves are stimu- 
lated, this stimulation is quite subsidiary to the 
important paralysis of the vagal terminations. 
Although the pulse is quickened by belladonna, its 
force is not diminished. Toxic doses abolish the 
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function of the cardiac muscle, and the heart stops 
in diastole. 

Vaso-viotor system and Us nerves . — After a con- 
siderable dose of belladonna the skin is flushed, and 
a scaiiatiniform erythematous rash may be present 
in belladonna poisoning. It is thus obvious that such 
a dose of belladonna relaxes the peripheral vessels. 
The exact cause of this has not definitely been made 
out, but it is extremely probable that it is largely a 
peripheral action, quite harmonizing with the peri- 
pheral action we have seen atropine to have on 
the involuntary muscles of the intestines, eye, and 
heart ; that is to say, the vaso-constrictor nerve- 
filaments supplying the arterioles are paralysed, 
and consequently the vessels dilate. The action 
of atropine on the medullary vaso-motor centre 
is quite unimportant even if it exists, but owing to 
the action on the terminations of the vagus in the 
heart causing increased rapidity of beat, the blood- 
pressure rises somewhat ; subsequently it falls, the 
fall may be slightly due to the depression of the 
vaso-motor centre but chiefly to the peripheral action 
of belladonna on the vessels, causing their wide 
dilatation. Ultimately, when the heart itself is 
paralysed, the blood-pressure is very low. 

Bcspiration and its nerves . — Here also belladonna 
paralyses peripheral nerve-filaments, in this case 
those of the vagus in the bronchial tubes. Both 
the afferent and efferent pulmonary vagal fibres are 
affected. The result is that the muscular coat of 
the bronchial tubes is relaxed, and that the secre- 
tions (the activity of the afferent fibres being de- 
pressed) do not irritate the nerves so much as before, 
and therefore cough is lessened. It will be remem- 
bered that the quantity of bronchial secretion is 
diminished. The respiratory centre is first stimu- 
lated, and so the respirations are quicker and deeper, 
then large doses paralyse them, and the breathing is 
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slow and shallow. The patient becomes asphyxiated, 
and this contributes to the result in a fatal case. 

TemperaUore . — This is decidedly raised by toxic 
doses of belladonna (it may be four degrees Fahrenheit 
or more). This rise is independent of the blood- 
pressure and of the diminution of perspiration. It is 
said that heat-production is greatly exaggerated. The 
heat-loss is also increased, probably because the flush- 
ing of the skin leads to a greater loss by radiation. 

Spinal cord . — Belladonna has little influence on 
the spinal cord in man, but it has a well-marked 
tetanizing effect in frogs. It is said slightly to 
increase and afterwards diminish general reflex 
excitability. 

Gcrchrtim , — A considerable dose of belladonna 
causes delirium, showing that the higher centres are 
stimulated. Generally the stimulation takes place 
incoordinately. That it is powerful is indicated by the 
fact that in poisoning by belladonna the delirium will 
last for a long while. The subsequent quietude is not 
more than the exhaustion of the cerebrum from the 
continued delirium will explain. Belladonna rarely, 
if ever, produces genuine coma. Other symptoms 
that may be observed with large doses, and which are 
probably due to disorder of the brain, are visions, stag- 
gering gait, giddiness, and occasionally convulsions. 

iMimination . — Atropine is eliminated entirely by 
the kidney. 

It will be seen that the dominant action of bella- 
donna is to depress the activity of the terminations of 
all varieties of nerves except those of voluntary 
nerves ; speaking more accurately it paralyses the 
junctional substance between the nerve ending and 
the muscle or gland cell. In addition, it first 
stimulates and then depresses the cardiac and respi- 
ratory centres, and it is a deliriant. 

Children may take considerable doses of bella- 
donna without any symptoms of poisoning. 
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Pigeons and rodents are peculiarly insusceptible 
to it. 

The action of atropine on secretion, the heart, and 
pupil is due to IsEvohyoscyamine, dextrohyoscyamine 
having httle action on these; on the other hand, 
the action of atropine on the spinal cord of frogs is 
due to dextrohyoscyamine. 


Theeapeuticb. 

External. — Belladoima is used externally to 
relieve all sorts of pain — for example, that of 
neuralgia, pleurodynia, and chronic osteo-arthritis. 
Chloroformum Belladonnte, B. P. C. (the root is 
extracted with chloroform), diluted with a little 
olive oil, or the liniment is excellent for these 
purposes. Glycerinum Belladonnte (B. P. 0.) soothes 
the pain of acute inflammations. This, or the 
plaster, or the ointment, is much used to prevent 
the secretion of milk in women who do not for 
any reason nurse their infants, but it must be remem- 
bered that the plaster is sufiBciently strong to produce 
erythema and general toxic symptoms in those 
especially susceptible. Pruritus and local sweating 
of various parts of the body, especially the feet, may 
sometimes be stopped by the frequent application of 
belladonna liniment. A lamella, or a solution of the 
same strength (atropine sulphate 4 gr. (25 eentigrms.), 
boric acid 6 gr. (30 eentigrms.), water 1 fl. oz.,80 mils), 
will dilate the pupil for ophthalmoscopic examination. 
Atropine is often used in ophthalmic practice to 
paralyse the movements of the iris and ciliary muscle, 
to break down adhesions, and to prevent the formation 
of contractions of the iris {see Homatropine, p. 894). 

Internal . — Alimentary canal . — Atropine has oc- 
casionally been employed to check sahvation, and 
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some use it to overcome constipation and colic. The 
extract is then given, and is commonly combined 
with some purgative in a piU. Dry extract of 
belladonna may be ordered with opium as a pill for 
patients suffering from appendicitis or peritonitis, if 
operation is inadvisable ; as it is given several times 
a day, a large amount is taken, and this, as already 
explained, paralyses intestinal movements, and so 
aids the opium. 

Skin . — Atropine sulphate (Ycnr 0'^ milligrm.) 
injected subcutaneously, or one or two minims of the 
Liquor Atropinte Sulphatis by the mouth, will some- 
times arrest sweating, and this treatment may succeed 
with the night sweats of phthisis. 

Circulation . — There are many cases of heart 
disease in which belladonna may advantageously be 
combined with other drugs. Whenever we wish to 
empty the ventricle completely it is useful, for it will 
be remembered that it increases the rapidity of the 
heart without diminishing the force. But its greatest 
value is to remove cardiac pain and distress, which it 
often does most effectually. It may be conveniently 
applied as a plaster over the cardiac region, or it may 
be given internally, usually as the tincture. A sub- 
cutaneous injection of atropine is useful for chloro- 
form poisoning. 

Bespiration . — As belladonna relaxes the muscular 
coat of the bronchial tubes it is of great value in 
spasmodic affections of the respiratory passages. 
Thus, of all the numerous drugs that have been given 
for whooping-cough , it is one of the best. It is also very 
useful in asthma, and in bronchitis with asthma-like 
paroxysms ; in the last-named disease its powerful 
stimulation of the respiratory centre and its capability 
of diminishing the secretion will, in properly chosen 
cases, render it particularly valuable. It is generally 
given as the tincture, and combined with other 
drugs. A useful linctus contains tincture of bella- 
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donna 8 nv (18 contimils), vinogav of squill 5 ni 
(30 contimils), sj-rup of tolu 10 iii (0 docimils), glycerin 
to 1 fl. dr. (1 mils). 

Gcniio-vrinaru diseases . — Belladonna is one of 
the favourite remedies for the nocturnal inconti- 
nence of children, and it occasionally overcomes 
this trouble in adults -when it is not duo to organic 
disease. Its power of relieving the spasm of in- 
voluntary muscle is well shown in the effectual man- 
ner in which the very painful vesical spasm which 
accompanies calculus, cj'stitis, and prostatitis may 
bo benefited by it. It may bo given intenially, or 
applied as a plaster to the perinajum. 

Atropine combined with strychnine has been 
injected subcutaneously to diminish the craving for 
alcohol. Atropine has also been tried in many 
nervous diseases, but without any good results. 

Toxicoi.oov. 

If a person takes a moderate dose of belladonna ho soon 
experiences dryness of the mouth and throat, and as the food, 
therefore, cannot bo properly lubricated, there is dilhculty of 
swallowing ; the pulse may at first be a little slower than usual. 
The pupil is dilated ; accommodation is defective, and vision 
confused. The skin feels dry. If the dose has boon a largo 
one, these symptoms all come on quickly ; the conjunctiva) and 
face, and perhaps other parts of the skin, are flushed, and the 
rate of the pulse is greatly increased, it may even be doubled. 
The patient staggers, feels giddy, and reels when be walks ; the 
throat soon becomes very hot, the skin still more flushed, the 
eyelids swell, and there may bo a uniform erythematous rash. 
The temperature is often raised, the respirations are slow and 
deep. The pupils are very widely dilated. By this time the 
patient is quite delirious. There may be purging, but this is 
not common ; and sometimes he complains of a frequent desire 
to micturate, although he is unable to pass any urine. Death 
takes place from cardiac failure combined with asphyxia. Post 
mortem . — The organs are all in a state of venous congestion, 
which is due to the asphyxia. If recovery takes place the 
patient may have no recollection of his illness. 

Treatment.— Give emetics (p. 145) or wash out the stomach. 
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Stimulants and pilocarpine or morphine subcutaneously. Em- 
ploy artificial respiration and hot bottles and give strong coffee 
per rectum. 

Antagoxibm. 

The antagemism bcttocen atropine and morphine has already 
been discussed (sec p. 377). It is clear that ns pilocarpine 
stimulates the terminations of the secretory nerves in the 
salivary and sweat glands, and also excites the terminations 
of the third nerve in the iris and ciliary muscle, it is a diapho- 
retic, a sialogogue, and a myotic, and is in these respects ant- 
agonistic to atropine. Physostigmine also causes contraction of 
the pupil and spasm of the ciliary muscle by stimulation of the 
terminations of the third nerve, and it depresses the respiratory 
centre almost from the beginning. In these points it is an 
antagonist to atropine. 

llomatropinsc Ilydi’obromirfiini.— Homatro- 
pine Hydrobromide. CisH^iNOjHBr. 

SouucE. — It is the hydrobromide of an alkaloid prepared 
from tropine. 

Chabacteks. — A white crystalline powder or aggregation 
of minute trimetric crystals. Solubility. — 1 in 6 of water, 1 in 
18 of alcohol (90 per cent.). 

Dose, ^ to gr.— 1 to 2 milligrms. 

Preparation. 

Lamellae Homatropin®. — Discs of gelatin and 
glycerin each weighing ^ (2-1 milligrms.) and 

containing gr. (0-65 milligrms.) of homatropine 
hydrobromide. 


Actiok and Thebapeutics. 

Homatropine has an action exactly similar, as far 
as we know, to that of atropine. It is only used to 
dilate the pupil in ophthalmic practice, the advantage 
over atropine being that the dilatation produced by 
homatropine passes off in a quarter of the time. It 
may be applied either as a solution (4 gr. of the 
hydrobromide to 1 fl. oz. of distilled water) or as the 
lamella. Sometimes a solution in castor oil is used. 
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for it is less likely to l)e washed out by the tears, but 
it inay bo rather irritating. 


STICAHIOMlini. 

Stramonii I’olist. — Tlic dried leaves of Dntura 
stramouiuvi. 

CiiAU.vcTr.iis. — Ovate, petiolalc, 10 to IS ceiitiiuetrcs Iour, 
dark green, wrinkled, nnciinal nt l>n‘=e, margin fiinnnto dentate, 
and apex acuminate. Odour slightly narcotic. Taste saline 
and bitter. Resembling stramonium leaves. — Belladonna 
leaves, less wrinkled ; hyoscyamus leaves, hairy. 

CoiirosiTiox.— Chiefly hyoscyaminc with a little atropine, 
but the proportion of alkaloids is inconstant. Tl)c total 
alkaloids are sometimes called’ daturinc. 


Preparation. 

Tinctura Stramonii.— Stramonium leaves, 2; 
alcohol (45 per cent.), 10. rcrcolatc. 

Dose, 5 to 15 m. — 3 to 10 docinins. 

Action. 

The physiological action of stramonium is almost 
the same as that of belladonna ; the differences being 
that stramonium relaxes the muscular coat of the 
bronchial tubes more powerfully than belladonna, it 
may cause the heart to be a little irregular, and is 
generally thought to bo more active than bella- 
donna. 

Therapeutics. 

There is no reason why stramonium should 
not be employed for the same purposes as bella- 
donna, but it is rarely used, except in cases of asthma 
to relieve the spasm of the bronchial tubes. For 
this it is very valuable. Cigarettes of the loaves 
may be smoked, or the drug may be given internally. 
The following powder, which gives off dense fumes 
if burnt, affords great relief for asthma; — leaves 
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of Datura Stramonium and of Datura Tatula, 
Cannabis Indica, and Lobelia Infiata, all in powder, 
and of each 360 gr. (24 grms.) ; nitre in powder, 1 oz. 
(82 grms.) ; eucalyptus oil, 80 ni (2 mils). Mix 
thoroughly. Himrod’s, Bliss’s, and other “ cures” for 
asthma are of a similar composition. 


DATURA UEAVES. 

Daturae Folia.— The dried leaves of Datura 
fastuosa and of Datura vietel. 

CnAKACTERS. — Ovate, acuminate, with long petioles and 
sinuate dentate margins. The larger are about 20 centimetres 
long and 13 centimetres wide-. Bro(vn or yellowish green. 
Characteristic odour and bitter taste. 

Action and Theeapedtics. 

These leaves have the same action, and may 
be used for the same purposes, as those of Datura 
stramonium. Preparations of them may also be used 
instead of belladonna. Employed chiefly in India 
and the East. 


DATURA SEEDS. 

Daturee Semina. — The dried seeds of Datura 
fastuosa. 

Chabactebs. — Yellowish brown. Wedge-shaped ; rounded, 
thickened, furrowed, wavy margins, strongly compressed 
laterally, about 5 millimetres broad and 1 millimetre thick. 
The testa is finely pitted and reticulated. 

Preparation. 

Tinctura Daturse Seminum. — 1 in 4 of alcohol 
(60 per cent.). Percolate. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

Action and Theeapeutics. 

These seeds have the same action as those of 
Datura stramonium. They are employed chiefly in 
India and the East. 
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IIEIVBA1VI3. 

Ilyoscyami Folia. — Hyo-scynniusLoivvcs. S;/m7iipn. 
— Henbane Leaves. The loaves of Hifosci/aviusiiigcr. Collected 
from flowering plants and dried. 

CnAiucTnn.s. — Varying in length up to 25 centimetres, rs-ith 
or without stalks, altornato, exstipulato, triangular-ovate or 
ovate oblong, pale green, glandular-hairy, particularly under- 
neath. Branches subcylindrical, and also glandular-hairy. 
Odour strong, heavy when fresh. Taste bitter, slightly acrid. 
The juice dropped in the eye dilates the pupil. 

CoiiroHiTios". — The chief constituents arc — (1) Hyoscya- 
viinc, Ci-BLjKOj, an alkaloid. Characters ; snow-white masses 
of minute crystals. Solubility . — 1 in 120 of water, freely in 
alcohol. It is also contained in belladonna, stramonium, and 
many other plants of the Natural Order Solaiiacca;. It, like atro- 
pine, with which it is isomeric, consists of tropic acid and tropino. 
Loivohyoscyamine and dextrohyoscyamine both exist. There 
is in commerce an amorphous impure hyoscyamine, which is a 
dark brown fluid having a disagreeable odour. As it is much 
cheaper than the crystalline alkaloid it is often used. Pro- 
bably it contains no hyoscyamine, but only hyosoinc. (2) Hyos- 
cine. CpHjiNOiHjO. Characters: a white crystalline alkaloid. 
It is isomeric with a powerful mydriatic alkaloid, atroscine 
which consists of oscine and atropic acid. (3) A poisonous oil. 

Incompatibleb.— Vegetable acids, silver nitrate, lead ace- 
tate, alkalies. 


Preparations, 

1. Extractum Hyoscyami.— An alcoholic (70 
per cent.) extract. 

Standardized to contain 0‘3 per cent, of the alka- 
loids of hyoscyatmts leaves. 

This is Extractum Hyoscyami Viride, B. P. 1898. 

Eose, 2 to 8 gr. — 12 to 50 centigrms. 

2. Pilula ColocyntMdis et Hyoscyami. — 
Extract of hyosoyamus, 1 ; compound pill of colocynth, 
2; water, q.s. (see Colocynth). 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

3. Tinctura Hyoscyami. — Hyosoyamus leaves, 
1 ; alcohol (70 per cent.), 10. Percolate. 

Dose, I to 1 fl. dr. — 2 to 4 mils. 
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ISyoscinae Ilytll'Obvoinicluni.— Hyoscine hy- 
drobromide. C,,H;,NO„HBr,3H.O. Synonym — Scopolamine 
hydrobromide. The hydrobromide of an alkaloid, hyoscine 
or scopolamine, obtained from various plants of the natural 
order SolanaceoB. 

Chajiacters. — Colourless, small, transparent, rhombic 
crystals, slightly bitter taste. Solubility . — 1 in 4 cold water ; 
1 in 13 alcohol (90 per cent.). 

Dose, to ^ gr. — 0-3 to 0‘6 milligrm. — usually 
given subcutaneously. 

IJyoscyaminae Sulphas. — Hyosoyamine Sul- 
plate. (C,,H^N 03 ):S,S 04 , 2 H.D. The sulphate of an alkaloid, 
hyosoyamine, obtained from various plants belonging to the 
natural order Solanaeece. 

Characters A crystalline, deliquescent, odourless, bitter 

powder. Solubility . — 2 in 1 water ; 1 in 4^- alcohol (90 per 
cent.). 

Dose, 5 ^ to gr.— 0-3 to 0-6 milligrm. 

Both hyoscine and hyosoyamine salts are usually given 
subcutaneously. Convenient discs of both of them, to be dis- 
solved before use, are prepared. 

Action. 

That the action of hyoscyamus is almost identical 
■with that of belladonna and stramonium is not sur- 
prising “when 'we remember the close resemblance of 
these drugs in alkaloidal cornposition. The follo'wing 
are the chief points of difference. (1) Hyoscyamus 
contains hyoscine in minute quantities. This is a 
po'werful Cerebral and spinal sedative, and there- 
fore the excitation and delirium occasioned by 
belladonna are not so e-vident "when hyoscyamus is 
given ; indeed, that may, owing to the hyoscine in it, 
^stinctly depress the higher functions of the brain. 
The heart is not quite so powerfully affected by 
hyoscyamus as by belladonna, for hyoscine has a 
comparatively feeble cardiac influence. Still it is, of 
course, affected by the hyoscyamine, which acts like 
atropine. (2) Hyoscyamus increases the peristaltic 
contractions of the intestines more powerfully than 
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belladonna, and at tbo same lime it ia more efli- 
cient in relieving the griping of other purgatives. 
(3) Hyoscyainus has a more markedly sedative 
action on the urinary unstriped muscle than bella- 
donna. (4) Hyoscine diminishes intra-ocular tension ; 
therefore hyoscyamns does not affect this so much as 
belladonna. 

Pure atropine and purehyoscyaminehave precisely 
the same actions, but hyoscyamino is twice ns power- 
ful in its action on the nerve-endings in the salivary 
glands, heart, and pupil. 


Theuapeutics. 

Hyoscyatnus might be used for the same purposes 
as belladonna, but is chiefly employed in combination 
with purgatives to diminish griping. It is also given 
to relieve vesical spasm in calculus, cystitis, and pro- 
statitis. The doses of hyoscyamus are larger than 
those of the corresponding preparations of belladonna. 

Hyoscine, often called scopolamine, is employed 
as a cerebral depressant, and is used in acute mania, 
delirium tremens, febrile delirium,' and insomnia, 
sometimes with good results. It is often given in 
asylum practice, but must be used carefully, as the 
^activity of different specimens varies, and fatal 
results have followed its use. It should never be 
employed if the patient is weak. Hyoscine is usually 
given subcutaneously, A single dose should 
rarely exceed tto gr. (0*6 milligrm.) of the hydro- 
bromide. Chorea, paralysis agitans, and other 
convulsive diseases have been treated with it, but the 
convulsions always recur when it is discontinued, 
still an occasional dose is sometimes useful in 
paralysis agitans. Combined with morphine it is 
largely given to diminish sensibility before a general 
anffisthetic and in labour (twilight sleep) . Whether 
this is harmful to the new-born child from depression 
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of its respiratory centre from such of the drugs as 
have passed into its circulation is undecided. 

Duboisinaj Sulphas.— (Not official.) 

The sulphate of a mixture of alkaloids obtained from the 
leaves of Duboisia inyoporoidcs. Duboisine consists chiefly 
of hyoscine and hyoscyamine. Its actions are like but more 
powerful than those of atropine, and discs containing of a 
grain milligrm.) are used to dilate the pupil. 

oriivde;i:.ia. 

Grill tlelia. — The dried leaves and flowering tops of 
Grindelia camponim. 

CHARACTEns. — Stems slender, yellow, smooth. Leaves 
about 4 centimetres long, oblong, sessile, pale green, rigid, 
brittle, glabrous. Flower-heads yellow, hard, resinous. 
Odour aromatic. Taste aromatic and bitter. 

Preparation. 

Extractum Gxindelira Liquidtun. — Grindelia, 
10 ; sodium bicarbonate, 1 ; distilled water, 5 ; alcohol 
(90 per cent.) to produce 10. Percolate. 

Dose, 10 to 20 m. — 6 to 12 decimils. 

Action and Therapeutics. 

In small doses grindelia is a mild stomachic and 
cardiac sedative, but its main action depends upon 
.the fact that in its excretion by the bronchial mucous 
-membranes it acts as an expectorant, and also, like " 
/atropine, relaxes the muscular coat of the bronchial 
tubes, and this probably explains its efficacy in 
asthma. Two or three doses of twenty or tliirty 
minims of the liquid extract (in milk, to prevent the 
resin, which is precipitated by excess of water, adher- 
ing to the vessel) given every twenty minutes will 
often allay the paroxysms of asthma. Between the 
attacks this dose should be taken thrice a day. 
The same quantity may with advantage be added to 
mixtures prescribed for chronic bronchitis, for ihen 
not only is grindelia an expectorant, but it relieves the 
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astlima-liko paroxysms -wbich so often accompany 
bronchitis. It is very bitter; its taste is best con- 
cealed by Spiritus Cbloroformi. 

In America cloths soaked in a lotion of 1 fl. dr. of 
the fluid extract to G fl. oz. of n-ater are applied to 
the skin for the dermatitis caused by Jihns toxico- 
dendron, the poison ivy. The same lotion is used 
for burns, and as an injection in gleet and leucorrhcea. 

CAIV1V.1BIS IlVDICA. 

Cnmialiis ludica. — Indian Hemp. The dried 
flov.-ering or fruiting tops of the pistillate plant of Cannabis 
saliva, from which the resin has not been removed. India. 

CnAiiACTKRS. —In compressed dusky green masses, con- 
sisting of the branched upper part of the stem bearing the 
remains of flowers, leaves, and a few ripe fruits, and com- 
pressed by adhesive resin. The upper leaves are simple, 
alternate, 1-3-partite ; the lower opposite and digitate. The 
fruit is one-seeded, supported by a bract. 

CoJirosiTioN, — (1) The active constituent is a resin to 
which many names have been given ; that best known is 
cannabin, its active principle is cannabinol ; (2) a volatile oil, 
consisting chiefly of a sesquiterpene, cannabene ; (3) choline. 

iNCOMTATiniiE. — Water, which precipitates the resin. 

Preparations. 

1. Badractum Cannabis Indicse. — Alcoholic. 

Dose, I to 1 gr. — 16 to 60 milligxms. 

2. Tinctnra Cannabis Indicse. — Extract, 1 ; 
alcohol (90 per cent.), 20 . Simple solution. 

Dose, 5 to 15 m. — 3 to 10 decimils — should 
be triturAted with mucilage before water is added, as 
this precipitates the very bulky resin. 

Tincture of Indian Hemp is contained in Tinctura 
Cbloroformi et Morphinas Composita. 

Synonyms. — Haschisoh is a confection of the drug. 
Gunjah, or ganga, is the dried flowering tops of the cultivated 
female plants which are coated with resin. Cburrus or oharas 
is the resin scraped oS the leaves. Bhang is the dried leaves ; 
in some provinces it means powdered ganga made into a drink. 
Ganga and charas are often smoked like tobacco. 
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Action. 

External. — None is known. 

Internal. — The effects of cannabis indica vary very 
much in different people. This is partly due to the 
uncertain strength of the preparations of the drug, 
and partly to individual peculiarities, but generally 
the symptoms are somewhat as follow. After some 
time, usually from half an hour to two or three hours, 
there is a pleasurable sensation of mild intoxication ; 
the patient is particularly gay, joyous, and pleased 
with everything ; he will laugh and smile on the 
slightest provocation, and is himself able to say 
sharp, witty things. Pleasant ideas flit through his 
mind with wonderful rapidity, so that time seems 
to him much extended. Generally the ideas are 
quickly forgotten, but sometimes the memory of 
them remains after recovery. The eyes are bright, 
the pupils may be dilated. The limbs feel heavy, 
and there is a marked lowering of general sensibility, 
so that he scarcely feels a severe pinch ; this may 
pass on to complete ansesthesia. There may be 
headache. After a time sleep, which is often accom- 
panied by delightful dreams, comes on. The drug is 
frequently taken in the East to produce the early 
pleasurable symptoms, and, in moderation, it causes 
no harm. Very few take it to excess, but in them it 
leads to loss of appetite and strength, trembling, and 
insanity. Cannabis indica is reputed to occasionally 
produce sexual excitement, but this is incorrect. 
The most constant effect is that time seems pro- 
longed. Minutes appear to be days. Large, doses 
given to a dog only made him sleepy, and uncertain 
on his legs, but he appeared contented and pleased. 
Much the same results followed when a monkey was 
made to inhale the smoke daily for 181 days. 
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Thkiiapeutics, 

It has been given •with success in migraine and 
neuralgia, but it very often fails to afford relief. Its 
use as an hypnotic has been discarded. The tincture 
is very difficult to prescribe, because of the volumi- 
nous precipitate of resin •v\'hich falls on the addition of 
■water. Mucilage must be used to suspend it, and the 
taste should be covered with spirit of chloroform. 

CAFFEHNE. 

CnfloiiiH. — CaCeino. Synoniims . — 

Theinc, Guaranine. 

Sotincr. — An alkaloid usually obtained from tho dried 
leaves of Camellia thca, common tea, or from certain other 
plants. 

CiiAnAcinns. — Colourless, silky, inodorous, aoicular crystals. 
Solubility. — 1 in 80 of cold water, 1 in 1 of boiling water, 1 in 40 
of alcohol (00 per cent.), 1 in 400 of ether, 1 in 7 of chloroform. 
The solubility of cafTeine is perfect in cold water, if for each 
grain of catleine ^ a grain of sodium salicj'lato is added. 
The addition of alcohol as in tinctures or spirit of chloroform 
does not impair the solubility. Tea contains 3 to 5 per cent, 
(hence the name theine). Coffee, 1’3 per cent, (coffee loaves 
contain much more). Guarana (the seeds of Paulliniacxqtana), 
5 per cent, (hence the name guaranine). Mat6 (Paraguay tea, 
the leaves of Ilex varaguayensis), 0-5 per cent. Kola nut 
(which is used as a beverage in Africa), 3 per cent. ; this 
is the fruit of Sterculia actvminata. Youpon (Apalaohe tea) 
also contains caffeine. Most of these substances also contain 
theobromine. Caffeine is trimethyl-xanthine, theobromine is 
dimethyl-xanthine, and both can bo prepared synthetically 
from xanthine. It is a feeble alkaloid, its salts being very 
liable to split up. 

iNCOMPATini/ES. — Potassium iodide, salts of mercury, and 
tannic acid. 

Dose, 1 to 5 gr. — 6 to 30 centigrms. 

Caftcinsc Citras.— Caffeine Citrate. CgHmN.O., 

CgHgO,. 

Source. — Mix caffeine with citric acid, moisten with 
distilled water and dry. 
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Chakactees. — A white, inodorous powder. A feeble salt, 
easily splitting up. Taste and reaction acid. Solubility . — 1 in 
32 of water, 1 in 22 of alcohol (90 per cent.), 1 in 10 of a 
mixture of 2 of chloroform and 1 of alcohol (90 per cent.). 
With 1 in 10 of water, it forms a clear, syrupy, super- 
saturated solution, but directly the mixture is stirred the 
caiieine citrate is precipitated ; then, if more water is added, 
this precipitate re-dissolves. This peculiarity in the solu- 
bility of caffeine citrate often leads to mixtures being pre- 
scribed in which the caffeine citrate is precipitated, but 
then it can be suspended in mucilage. If caffeine citrate is 
prescribed with sodium salicylate, a very bulky precipitate 
forms. 

Incompatibles. — The same as of caffeine. 

Dose, 2 to 10 gr . — 12 to 60 centigrms. 

Caflcina; Citras Ellervesccns.— Effervescing 
Caffeine Citrate. 

SouBCE. — Mix citric acid, tartaric acid, caffeine citrate. 
Also mix sodium bicarbonate, refined sugar. Incorporate the 
two mixtures, heat to 100°C. When the mixture is granular 
pass through a sieve, and dry at a temperature not exceeding 
55°C. 

Dose, 60 to 120 gx. — 4 to 8 grms. 


Action. 

External. — N one . 

Internal . — Alimentary canal . — Excessive tea- 
drinking may cause indigestion, but this is probably 
induced by the tannin in the tea, and not by the 
caffeine. The teeth of tea-tasters are liable to 
decay. Coffee is, with some persons, shghtly laxa- 
tive ; it is not known to what ingredient this is 
due. 

Heart . — Caffeine is freely absorbed. It produces 
no change in the blood. Moderate doses have the 
reputation of increasing the rate of the heart, but 
this is probably incorrect, as is the statement that 
it is a cardiac stimulant. Large doses cause the 
heart to become irregular. In man the heart is 
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occasionally at first slowed from stimulation of 
the inhibitory apparatus, and this may bo the cause 
of the palpitation experienced by some who take too 
much tea. 

Fessefs. — CafTeine has very little or no effect on 
these or on the blood pressure. 

Bcspiralion . — In animals the rate and extent of 
breathing are increased by cafTeino from stimulation 
of the respiratory centre. 

Nervous system . — It is well known that tea and 
coffee stimulate the cerebrum. This is due to the 
caffeine in them. The patient becomes wakeful, the 
mental activity and capability for work are increased, 
the reasoning powers being quite as much affected as 
the imagination. In this respect the cerebral stimu- 
lation of caffeine differs from that of opium, and also 
in that the excitation is not incoordinate, nor is it 
soon replaced by sleep. The special senses are ren- 
dered more alert. Very excessive tea-drinldng causes 
trembling of all the muscles of the body, and makes 
the patient extremely “ nervous.” 

In man the spinal cord and muscles are very little 
affected by caffeine, but in some frogs the spinal cord is 
decidedly stimulated, and convulsions occur ; in other 
species the muscles are thrown into a state of rigidity, 
which is clearly due to an action on the muscles 
themselves, for it follows the local application of 
caffeine to an isolated muscle, the fibres of which 
become white and opaque, the transverse striation 
disappears, and rigor supervenes. Sometimes the 
muscle curve is altered in character. In man the 
power to do muscular work is increased by caffeine. 
Motor and sensory nerves are uninfluenced in all 
animals. 

Kidneys . — Caffeine by an ill-understood direct 
action on the renal cells causes a great increase in 
the amount of urine — chiefly its fluids, but to a less 
extent its solids. Thus caffeine is a good local 
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diuretic, but tbeobromine is better, because it is 
more powerful and does not cause sleeplessness. 

Metabolism . — Many elaborate experiments have 
been made upon the action of caffeine on tissue waste ; 
the outcome of them appears to be that it increases 
metabolism, for it leads to an increased excretion 
of urea and carbonic acid. It increases the ex- 
cretion of xanthin in the urine because it loses its 
methyl groups in its passage through the body ; 
the increased urea excreted is derived partly from 
the xanthin. Toxic doses may cause a rise of 
temperature. 


Therapeutics. 

Reart . — Caffeine has been used in heart disease, 
when, as in aortic or mitral obstruction, a purely 
stimulant effect is desired ; large doses, 3 or 8 
grains (2 to 5 decigrms.) a day of caffeine, are often 
easily borne, and may be combined with strychnine, 
but its efficacy is very doubtful. It will not replace 
digitalis. It is, on account of its diuretic action, 
especially valuable in cardiac cases in which there 
is dropsy. Tea and coffee are, in some persons, 
liable to produce irregularity of the heart. 

Kidney . — Small doses of caffeine are powerfully 
diuretic, and are therefore used in heart disease, 
ascites, and pleuritic effusion. Their action is often 
much aided by giving digitalis at the same time. 
As the drug acts directly on the kidney, it should be 
given cautiously in renal disease. Many patients so 
soon become used to it, that at the end of a week it 
has lost its power of producing diuresis. . 

Nervous system . — Occasionally it cures migraine 
and certain headaches, but it is not so useful as 
phenazone or phenacetin. A dose of the effervescing 
citrate in half a tumbler of water is a pleasant form 
in which to give caffeine for this purpose. 
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It may be rendered snfnciontly ptibiblo for Knb- 
ciilancons administration by mixing it with a solution 
of salicylate of sodium. 


TlIKOKKOilIIMi AM) SODHIHI 
SAIACVI.,ATi:. 

Tlicobroininm ot Sodii Ssilirjiav;.— NajC,, 
Synonym. — Diurcfm. 

Souncr..— Obtaincil by combiniiiR sotliiim hydrosido, 
theobromine, and Fodiiim Eftlicylnto. Kliould bo prorcrvcd in 
stoppered nmbcr-colourcd bottles. 

CiuincTnns. — A white aniorphoufi powder. Ko odonr. 
Taste Bwcetish. Soluble in 1 part of water. 

Doed, 10 to 20 gr.— 6 to 12 dccigrniB. 

Action and Tiiruai'dutics. 

Theobromine (the chief principle in cocoa), often 
prescribed as diuretin, is an excollout diuretic ; it 
acts on the renal epithelium, and is most ofiicaciouB 
in relieving oedema in diseases of the kidneys and 
heart, especially if digitalis is given at the same time. 
It is said not to produce much depression, but it may 
occasionally cause serious symptoms. Theobromine 
itself may be given in cachets in doses of 1 to 5 gr. 
(6 to 30 centigrms.). There arc many salts of it 
in the market, but the above official compound with 
sodium salicylate is the best. 

Guarana.— (Not ofilcial.) 

Synonym . — Brazilian cocoa. The seeds of Paullinia 
cupana. Brazil. They are roasted, powdered, and made into 
a stiff paste with water and then dried. 

Characters. — Cylindrical hard rolls of dried paste. 

Composition. — The chief constituent is 2‘6 to 5 per cent, 
of cafieine {sen p. 403). 

Dose, 15 to 60 gfr. — 1 to 4 grms. — in powder or 
infused in a cup of boiling water. 
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Preparation (B. P. C.)- 

Tinctura GnaraiiEe. — Guarana in powder, 25 ; 
alcohol (60 per cent.), 100. Macerate. 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 


Action and Theeapeutics. 

Although there is no reason to believe that gaa- 
ranine does not produce the same actions on the 
nervous system, heart, and kidneys as caffeine, yet it 
is rarely used except for sick headaches, but in these 
cases it is sometimes of great service. 

Class II. — Vegetable Drugs acting cMefly on tbe 
Spinal Cord. 

IVUX VOMICA. 

JViiX Vomica.— Synonyms . — Poison nut. The dried, 
ripe seeds of Strychnos mix-vomica. East Indies. The St. 
Ignatius bean is Strychnos ignatia, it is different in shape, and 
contains more strychnine. 

Charactebs. — Disc-shaped, 2 to 2^ centimetres in dia- 
meter, 6 millimetres thick. Flat or concavo-convex. Margin 
rounded. On one surface a central scar, from which a ridge 
passes to the margin, and ends in a slight prominence. 
Externally ashen grey, glistening with short satiny hairs. 
Internally horny and slightly translucent. No odour. Taste 
extremely bitter. 

Composition. — The chief constituents are— (l)NfjV('chwiMe 
(see p. 409), 0'9 to 1'9 per cent. (2) Bmcine, which is di- 
methoxylstrychnine, Oj^HjsN.O,, 0’9 to 1’5 per cent. Colour- 
less prismatic crystals or pearly flakes. Very bitter, but less 
so than strychnine. Solubility.— 1 in 3200 of cold water, 
freely in alcohol. It has the same action as strychnine, but 
is considerably less powerful and slower in its effects. Strong 
sulphuric or nitric acid gives a blood-red colour. (3) Jgasnric 
acid, with which the strychnine and brucine are united. 
(4) Loganin, an inert glucoside. 

Powdered Ntix Vomica, lohen used fen- official purposes 
other than the pj-oduction of standardised preparations, mtist 
he adjusted, if necessary, by the addition of poiodered Milk 
Siegar to contain 1*25 per cent, of Strychnine. 

Dose, 1 to 4 gr. — 6 to 25 centigrms. 
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Prfparations. 

1. Ertractum NucIb Vomicro Litinianm.— 
Alcoholic (70 per cent.). Stnndnrdizrd to coiiloin I'o 
per cmt. of striichninc, Ihnt is, pr. in 110 iii. 

Dose, 1 to 3 m.— 6 to 18 ccntimils. 

2. Extractum Nucis Vomicto Sicenm. — The 
liquid extract is evaporated and diluted with calcium 
phosphate. Standardised to contain 5 per cent, of 
strychnine. 

This is Extractum Nucis Vomicre, B. P. 1898. 

Dose, to 1 gr. — lO to 16 miEignaB. 

3. Tinctnra Nneis Vomiem. — Liquid extract 
o£ nux vomica, 5 ; water, 15 ; alcohol (90 per cent.), to 
produce 60. Mix. Standardized to contain 0-125 pc?- 
cent, of strychnine, that is, 1-25 milligrms. in each 
millilitre, or in 1 A- 

This contains one half ns much strychnine as in 
B. P. 1898, 

Dose, 5 to 15 m. — 3 to 10 decimils. 


Sti'yclinina.— Strychnine. 

SouBCE. — This alkaloid is prepared from the seeds of nux 
vomica and other species of Strychnos. 

ChmulCTebs.— Minute, colourless, odourless, trimetric 
prisms. Intensely bitter -, can be tasted in a solution of 1 in 
30,000 (but only to be tasted in weak solutions, as it is so 
poisonous). Solubility . — 1 in 5760 of cold, 1 in 2500 of hot, 
water, 1 in 6 of chloroform, 1 in 150 of alcohol (90 per cent.). 
Gives no colour with nitric or sulphuric acids. Add to a 
crystal strong sulphuric acid, and then add a particle of 
potassium bichromate; a beautiful violet colour, passing to 
brown and green, is formed. Besembling strychnine. — Sali- 
cylic acid. 

Incompatibees. — Alkalies, iodides, bromides ; the last are 
especially dangerous, for the precipitated bromide of strychnine 
falls slowly. 

Impubity. — B rucine, distinguished by tests. 

Dose, ij\ to i gr.— 1 to 4 milligrms. — in solution, or 
made in a pill with sugar of milk (to thoroughly divide it) 
and glycerin of tragacanth. 
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Preparation. 

S 3 rrtipus Ferri Pliosph.atis cuin Qainina et 
Stryclinina. — Each fl. dr. represents ^ gr. strychnine 
(see p. 193). 

Dose, -J to 1 fl. dr. — 2 to 4 mils. 

Stryclmina; Hydrocliloridum. — Strychnine 
hydro chloride. Co, Ho..E .jOoHCl,2HoO . 

Chahacteks. — Small, colourless, trimetric prisms, which 
readily effloresce in air ; very bitter. Solubility. — 1 in 60 
water, 1 in 60 alcohol (90 per cent.). 

Dose, to A; gr. — 1 to 4 milligrmis. 

Preparations. 

1. Injeotio Strychninse Hypodermica. — 
Strychnine hydrochloride, 0-75 ; distilled water, 100. 
Strength. — 0‘75 per cent.; f gr. in 110 ui,. 

Dose, 5 to lO m. — 3 to 6 decimils. 

2. Liquor Stryclininffi Hydrochloridi. — Syn- 
onym. — Liquor Strychninie. Strychnine hydrochloride, 
1 ; alcohol (90 per cent.), 25 ; distilled water to make 
100. Strength.— 1 per cent. : that is, 1 gr. in 110 in. — 
1 grm. in 100 millilitres. 

Dose, 2 to 8 m. — 12 to 50 centiuiils. 

Action. 

External. — Strychnine is a very powerful anti- 
septic. Brucine is a local anaasthetic. 

Internal. — Gastro-intestinal tract. — Being in- 
tensely bitter, nux vomica is a good stomachic, 
increasing the vascularity of the gastric mucous 
membrane, the secretion of gastric juice, and the 
movements of the stomach by its action on the 
mouth, just like calumba (g.v.), or any other bitter ; 
consequently it aids digestion and sharpens the 
appetite. It is a stimulant to the intestinal muscular 
coat, and by this means it increases peristalsis, and 
is therefore purgative. 

Blood . — Strychnine is absorbed into the blood, 
and circulates as such. If blood is mixed -with 
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stryclmino and shaken with air it contains more 
oxygen and less carbonic acid than it would have 
done had the strychnine been absent ; but there is 
no evidence that strychnine in small doses alters the 
oxidizing power of living blood. 

Spinal cord . — Strychnine causes convulsions. 
They are not cerebral, for they occur if the spinal 
cord is separated from the brain. They do not depend 
upon excitation of the motor nerves or muscles, for 
they are absent in a limb the spinal anterior nerve- 
roots of which are cut. They occur if the posterior 
nerve-roots are cut, provided the proximal end is 
stimulated. Therefore they must bo spinal ; and 
this is proved hy the fact that if all the vessels of the 
lower part of the spinal cord are ligatured just at 
their entry into the cord, so that this is the only part 
of the body deprived of its blood supply, and strych- 
nine is injected into the blood, convulsions occur in 
all the muscles except those the nerves of which 
spring from the part of the cord which the strychnine 
cannot reach. Again, if an animal be convulsed by 
strychnine, and a probe be slowly passed down the 
spinal canal, the convulsions will gradually cease 
from above downwards. But a peripheral stimulus, 
particularly if sharp and sudden, so easily excites 
convulsions when strychnine has been given that 
we are justified in assuming that every convulsion is 
excited hy a peripheral stimulus, and often so slight 
as not to he evident. Further, strychnine enor- 
mously exaggerates the conduction power of the 
cord in such a way that general convulsions reflexly 
follow a very slight local stimulus. It is believed 
that the precise part of the spinal cord stimulated to 
increased excitability by strychnine is that immedi- 
ately on the afferent side of the anterior cornual cells. 

When a muscle contracts, centripetal impulses go 
from it up afferent nerves, and these reinforce the inhibi - 
tory impulses going to the opposing muscles. Eecent 



412 


MATEKIA MEDIOA 


research (Sherrington) shows that strychnine reverses 
in the cord these inhibitory impulses, making them 
excitory. Usually wo are unaware of these inhibitory 
impulses, but when they become excitory they are 
manifest, and especially so if strychnine has been 
given, for then, as just mentioned, the excitability 
of the cord is heightened. The patient makes some 
slight movement, which would normally be associated 
with unappreciated inhibition of the extensors of 
the spine, but strychnine converts these inhibitory 
into powerful exciting impulses, with the result tliat 
powerful contraction of the extensors takes place 
(opisthotonos). In the same way, an attempt to open 
the jaw becomes a powerful contraction (lockjaw). 

Muscles and Nerves . — Even with enormous doses 
the muscles and afferent nerves are unaffected. 
Towards the end of a case of poisoning the func- 
tional activity of the motor end-organs is depressed. 
This is due to direct action on them, and occurs 
readily in some species of frogs. 

Brain . — The convolutions are quite unaffected by 
ordinary doses, but large doses slightly stimulate 
the cells of the motor area ; but as in the cord, so 
here, normal unappreciated inhibitory impulses be- 
come powerfully excitory. Thus stimulation of the 
very part of the motor area that would normally pro- 
duce, say, flexion of one hind limb now produces 
strong extension of that limb. The centres in the 
medulla, which are really the continuation upwards 
of the anterior cornua of the cord, are powerfully 
stimulated by the same mechanism, especially the 
respiratory centre. The vaso-motor centre is also 
considerably excited, and chiefly for this reason the 
blood-pressure rises from the very first. The cardiac 
centre is but slightly affected. 

Circulation . — Strychnine does not directly affect 
the heart but its action may be increased by the 
great rise of blood-pressure. This is caused by the 
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contraction of the vessels all over the body, ^Yhich 
is brought about first by the direct excitation by the 
strychnine of the medullary vaso-inotor centre, and 
subsequently by its aspbyxial stimulation, and also 
by the increased peripheral resistance which must 
occur from the frequent contraction of all the muscles. 
Sttychmne perhaps also bo sovwo ox.b3,u.b 
vascular constriction by direct stimulation of the 
muscle of the arterioles. 

Respiration . — Respiration is rendered quicker 
and deeper because strychnine excites the spinal 
and medullary respiratory centres. The respiratory 
muscles are implicated in the general convulsions, 
and the patient becomes livid and ultimately 
asphyxiated owing to exhaustion of them, and to 
their prolonged contraction during the convulsive 
spasms. The heart continues to beat after death, 
which is entirely due to failure of respiration. The 
excessive muscular contractions occasionally cause a 
rise of temperature, hut so rarely that often the loss 
of heat must be greatly increased. 

Special senses. — Bmell, hearing, touch, and sight 
are sharpened by strychnine. The field of vision, 
especially for blue, is said to be enlarged. Some of 
these effects are probably central and others due to 
local action on the peripheral sense organs. 

Elimination. — Strychnine is eliminated un- 
changed in the urine. It is excreted rather slowly, 
and therefore tends to accumulate in the system. 
Tolerance is never established. For a clinical 
account of strychnine poisoning see Toxicology. 

Brucine and thebaine act like strychnine, but 
methylbrucine, metbylthebaine, and methylstrycb- 
nine do not influence the cord, but paralyse tbe ends 
of tbe motor nerves like curare. 

Strychnine acts on all animals in tbe main as 
on man, but some birds and guinea-pigs are less 
susceptible to it, for they absorb it slowly. 
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Therapeutics. 

External. — Strychnine is so poisonous that its 
use as an antiseptic "would not be safe. 

Internal. — Gastro-intestinaL tract . — Tincture of 
nux vomica is very largely given with excellent results 
as a bitter stomachic and carminative, especially in 
cases in which the feebleness of digestion is merely 
part of generally feeble health. A mixture of dilute 
hydrochloric acid, gentian, and nux vomica is of great 
service in these cases. As the digestion improves the 
general health improves. Because of its power to 
stimulate peristalsis, nux vomica is a valuable drug 
for cases of constipation in which the contractile 
strength of the muscular coat of the intestine is 
weak ; usually this is part of a general weakness of 
the whole body. The constipation of anaamia, which 
can be very successfully treated by a pill of extract 
of nux vomica and iron sulphate, is a good in- 
stance of this variety of constipation. 

Circulation . — In cases of heart disease in which 
digitalis is inadmissible, nux vomica and strychnine 
are used as cardiac stimulants, and for this purpose 
they are often combined with caffeine. Patients 
almost dead from failure of the heart in the course of 
chronic cardiac disease may apparently be brought 
round by the subcutaneous injection of strychnine ; 
but some doubt its efficacy. 

Respiration . — Strychnine may be combined with 
expectorants as it stimulates the respiratory centre ; 
and it is extremely serviceable when from any cause, 
such as severe bronchitis or pneumonia, the respira- 
tions are feeble and shallow ; it is then best given 
subcutaneously in frequently repeated doses. 

Nervous system . — It has been given for a number 
of nervous diseases, but with no certain good results, 
for when the disease is not in the anterior cornua 
strychnine is hardly indicated ; and if it is in this 
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part of tlic cord, it is doubtful wbclber it is advisable 
to stimulate tbe part of the body which is diseased. 

Toxicowr.v. 

In about an hour after a poisonous dose the patient bcRins 
to feel uneasy from n sonsation of impendinf; suffocation. The 
tetanic convulsions then commence with great violence, nearly 
all the muscles of the body being nffected nt once. The limbs 
arc thrown out, the hands arc clenched, the head is jerked 
forwards and then bent backwards, and the whole body is per- 
fectly stiff from the violence of the contractions. The pulse is 
very rapid ; the temperature may rise. Hearing and sight are 
acute. The convulsion lasts a minute or two, then the muscles 
relax, and the patient feels exhausted and sweats all over. 
The intermission is short, convulsions soon come on again, 
and again there is a relapse to the state of muscular relaxa- 
tion. The convulsions now rapidly increase in severity, and 
owing to the violent contractions of the muscles of the back, 
the patient is in the position of opisthotonos, resting on his 
head and his heels. The abdominal muscles arc ns hard ns n 
board, the chest is fixed, the face becomes livid, the eyeballs 
are staring. The contraction of the muscles of the face causes 
a risus sardonicus ; but those of the jaw arc not affected till 
quite the end. Consciousness is retained to the last. The 
slightest noise or even a bright light will rofloxly bring on 
the convulsions, which may jerk the patient out of bed. Ulti- 
mately he dies from exhaustion and asphyxia. The smallest 
dose of strychnine known to have killed is halt a grain. Post 
mortem . — The usual appearances of death by asphyxia are seen. 

Strychnine poisoning is liable to bo confounded with 
tetamis, but in this disease symptoms come on more slowly, 
the muscles of the jaw are implicated very early, and there is 
continuous muscular rigidity with paroxysmal exacerbations, 
but never complete muscular relaxation. 

Treatment . — Put the patient at once under chloroform 
or ether. Wash out the stomach with potassium perman- 
ganate as for opium [sec p. 376). Apomorphine should be 
given hypodermically if the jaw is locked. Inject largo doses 
of potassium bromide and chloral hydrate rectum. Use 
amyl nitrite inhalations, and if possible artificial respiration. 

AuTAGomsM. 

In a sense strychnind is antidotal to chloral and morphine, 
but it is not a strict antidote, for they act chiefiy on the cere- 
brum. Still, chloral is valuable in strychnine poisoning, and 
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although the antagonism wth Calabar bean and gelsemium is 
more accurate, as both depress the anterior cornua, yet they 
are of very little use in strychnine poisoning. 


FHYSOSTIGMIME SUJLPHATE. 

Physostigmina; Sulphas.— (C,jEL,N,O.Jj,BLSO,. 
Synonym. — Eserine sulphate. 

Source. — The sulphate of an alkaloid obtained from 
Calabar bean, the seeds of Physosiigvia venenosum. 

Characters. — Minute white crystals, becoming yellow 
on exposure to light and air. Bitter taste. Very soluble 
in water and alcohol. The solution in salicylic acid is 
permanent. 

Dose, uj to ~ gr. — 1 to 2 milligrms. Best given 
subcutaneously. 

Preparation. 

Iiamella Physostigminse. — Physostigmine sul- 
phate, gr. (0-065 milligrm.) ; gelatin and glycerin 
together, Jg gr. (1*3 milligrms.) in each lamella. 

Action. 

External. — N one. 

Internal. — Motith, — After physostigmine is ab- 
sorbed it increases the salivary secretion ; and this 
has been sho-wn to be due to stimulation of the ter- 
minations of the secretory nerves in the glands. 
Other secretions are increased, probably in the same 
way. After a time the flow of saliva ceases, because 
the drug has so acted on the circulation as to constrict 
the vessels, and consequently the flow of blood 
through the salivary glands is diminished. 

Stomach and Intestines, — The muscular coat of 
the stomach and intestines is greatly stimulated by 
the direct action of the drug circulating through it. 
The result is that after a large dose vomiting and 
purging occur. Physostigmine is quickly absorbed. 

Circulation. — No influence on the blood is known. 
The effect on the heart is obscure, but it appears that 
the irritability of the peripheral terminations of the 
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vagus is at first increased, and that consequently 
the heart is slowed. Very large doses are said to 
decrease the irritability of the vagus. In addition to 
its effects on the vagus, physostigmine, in frogs at 
least, powerfully stimulates the contractile force of 
the heart. The beat is therefore both more forcible 
and slower. Ultimately the organ is paralysed and 
stops in diastole. 

The blood-pressure rises very much; this is 
largely due to the increased force of the car^ac beat, 
partly to stimulation of the vaso-motor centre, partly 
to contraction of all the unstriped muscle of the 
abdominal viscera, driving much blood out of the 
abdomen. It is not known for certain if the un- 
striped muscle of the arteries is stimulated. Analogy 
would lead us to suppose that it is. 

Bespiration is first quickened but soon retarded, 
and death takes place from asphyxia. Three factors 
at least are probably concerned in bringing about 
these results. The ends of the vagi in the lungs are 
stimulated, for if these nerves are cut and physo- 
stigmine is administered there is no primary quicken- 
ing of respiration. Physostigmine, from its action 
on involuntary muscular fibre, causes contraction of 
that in the bronchial tubes, with consequent con- 
striction of them. Lastly and most important, the 
activity of the respiratory centres in the medulla and 
cord is depressed. 

Nervmis system. — Brain . — Even in fatal doses 
consciousness is unimpaired. The only part of the 
brain certainly known to be affected is the respira- 
tory centre, but it has been said that the motor 
cortex is temporarily excited. 

Spinal cord . — It is here that physostigmine pro- 
duces its most characteristic effects. Reflex activity 
is inhibited ; by exclusion it can be shown that this 
is not owing to any influence on the nerves or volun- 
tary muscles, therefore it is due to depression of the 

14 
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spinal cord. The most conclusive proof of this is 
the direct application of the drug to the cord. There 
is, then, at first, from the irritation, which is caused 
by almost any substance, a slight increase of reflex 
excitability, but this soon gives way to complete 
abohtion of it. Later on, the posterior part of the 
cord is also paralysed, so that there is a diminution 
of cutaneous sensibility. 

Voluntary muscles and their nerves. — Muscular 
twitchings foUow large doses in many animals. 
These appear to be due to action on the motor nerve 
terminations ; sensory nerves are unaffected. 

Involuntary muscles. — We have already seen that 
the involuntary muscles of the intestines, stomach, 
and bronchial tubes are made to contract by physostig- 
mine ; so also are those of the spleen, uterus, bladder, 
and iris. Probably in all these instances it is the 
junctions between the motor nerves and the muscle 
fibres that are affected, for in this action physostig- 
mine is the antagonist to atropine. 

Uye. — Physostigmine appUed locally to the con- 
junctiva or introduced into the circulation causes con- 
traction of the pupil, spasm of accommodation from 
direct stimulation of the ends of the motor nerves of 
the iris and the ciliary muscle. There is a diminu- 
tion of intra-ocular tension. Thus, also as regards 
both secretions and the eye, physostigmine is antago- 
nistic to atropine. 

The action of physostigmine is much more con- 
stant than that of Calabar bean, perhaps because the 
other active principles in the bean interfere with the 
action of physostigmine. 

Thbrapeutics. 

Involuntary muscles. — Because it stiinulates 
nerve terminals in unstriped muscle physostigmine 
has been recommended for chronic constipation. 
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atony of tlio bladder, and chronic bronchitis 'with 
deficient power of expectoration, and althouph rarely 
given for these purposes, subcutaneously, it is useful 
to imlock the bowels after abdominal operations. 

Spinal cord. — Pbysostigmino has been used 
for tetanus, and some cases of recovery have been 
reported. It must bo administered boldly. The ex- 
tract has often been given, but it is bettor to inject 
physostigmine sulphate under the slcin. Doses of 
3’n gr. (2 milligrms.) frequently repeated may be 
employed, but the patient must be carefully watched. 
Physostigmine has been given as an antidote for 
strychnine poisoning. 

Eye . — The lamellaj are placed in the eye to break 
up adhesions of the iris, to diminish intra-ocular ten- 
sion, and to prevent prolapse of the iris after wounds 
or ulcers of the cornea. It is also employed in 
glaucoma, in paralysis of the iris and ciliary muscles, 
and to prevent the entrance of light into the eye in 
photophobia. If used in solution, ^ to 2 gr. (8 to 
12 centigrms.) of physostigmine sulphate to 1 fl. oz. 
(30 mils) of water is the usual strength. 

Antagonisms. 

It will be observed that in its actions on the pupil, on 
secretion, on the heart, and on respiration, physostigmine is 
antagonistic to atropine. In its action on the spinal cord and 
respiratory centre it is antagonistic to strychnine. 


OElrSErtllUItl. 

Qclscmii Radix. — ^Yellow Jasmine. The dried 
rhizome and root of Gclsemium nitidum. From the south- 
eastern United States. 

Chabacters. — Nearly cylindrical, about 15 centimetres 
long and 6 to 18 millimetres thick, occasionally small rootlets 
mixed with or attached to the larger pieces. Thin cortex, 
porous yellowish radiate wood, conspicuous straight medullary 
rays. Ehizome brown ; dark violet cork. Boot yellowish 
brown. Odour aromatic. Taste bitter. 

Composition. — The chief constituents are — (1) Gelse- 



420 


MATERIA MEDICA 


mine, a very poisonous alkaloid, existing as yellowish-white 
minute crystals, soluble in alcohol and ether, but sparingly in 
water. The hydrochloride, which is freely soluble in water, 
is the common salt. (2) Gelseminine, a yellowish-brown, bitter 
substance, soluble in alcohol and ether, sparingly in water. 

There is much contusion between these bodies, for 
gelsemine is often called gelseminine and vice versa. 

Dose, of gelsemine hydrochloride, to ^ gr. — 1 to 3 

milligrms. 

Preparation. 

Tinctura Gelsemii. — Gelsemium, 1 ; alcohol 
(60 per cent.), 10. Percolate. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

Action. 

External.^ — N one . 

Internal.— Gelsemium produces no effect on the 
stomach or intestines. Its powerful general physio- 
logical effects are due to the gelsemine in it. 

Brain. — In poisoning by gelsemium conscious- 
ness is maintained till the end ; the dimg, therefore, 
has no power on the higher cerebral centres. 

Spinal cord. — The most marked symptom pro- 
duced by gelsemium is paralysis of all the muscles 
of the body ; and by a series of experiments, like 
those used for strychnine, this can be shown to be 
due to depression of the activity of the cells of the 
anterior cornua of the spinal cord. If a larger dose 
is given the whole of the lower neurons is depressed, 
and hence the peripheral motor nerves and their 
endings are paralysed. The result of the action of 
the drug is that the patient may be unable to 
walk, or if he can the gait is staggering ; his 
general sensibility is somewhat impaired. Con- 
vulsions may be produced. The cause of these 
cannot be made out, for they appear to be neither 
cerebral, spinal, nor peripheral. 

Eye . — Gelsemium soon causes disturbance of 
vision, then follows diplopia, due to paralysis of the 
ocular muscles, and from the same cause the upper lid 
drops. The pupil is dilated. All these symptoms are 
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probably owing to tbe paralysis o{ tbe neurons of Ibe 
motor centres in the floor of tbo fourth ventricle 
and tbe aqueduct of Sylvius, for these are the con- 
tinuation upwards of the anterior cornua. 

Circulation . — The action of moderate doses is not 
marked. Toxic doses are powerfully depressant ; the 
force and rate of the pulse and the blood-pressure 
fall. This is owing to a direct action on the cells of 
the vagal ganglia, the drug acting like nicotine. 

Bespiration . — Soon after the administration of 
gelsemium the respiration becomes slower and more 
feeble ; ultimately it stops, death taking place by 
asphyxia owing to paralysis of the respiratory centres 
in the cord and medulla. Before death the tempera- 
ture falls, and the skin is bathed in a cold sweat. 
This view that the action of gelsemium is central 
is that of most observers, but many consider that 
it acts chiefly peripherally like coniine. 

Therapeutics. 

Gelsemium being an uncertain, very powerful 
poison, is not often prescribed, but sometimes it 
is used successfully for neuralgia and migraine. A 
good combination for these diseases is gelsemine 
hydrochloride Tr^iygr. (0*8 milligrm.), with butyl 
chloral hydrate 8 gr. (2 decigrms.), made into 
a pill with mucilage, and given every two hours till 
the pain is relieved. It has been employed to dilate 
the pupil and paralyse accommodation. Discs, each 
containing ■j-Jrq gr. (O'l milligrm.) gelsemine, are 
made for application to the eye from which it is 
absorbed. 

Class III. — Vegfetable Drugs acting cMefly on Nerves. 

Conii roUa.— (Not official.) 

Hemlock Leaves. Synonym. — Conium. The fresh 
leaves and young branches of Conium maculatum, the 
spotted hemlock, collected when the fruit begins to form 
(in June). 
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Composition. — The chief constituents are— (1) Coniine, 
CgHjeHN, propyl piperidine, the active principle. A yellowish, 
oily, strongly alkaline liquid alkaloid, with a mouse-like odour 
and a tobacco-like taste. Solubility . — 1 in 100 of water. It is 
easily obtained from the plant by distillation with alkalies. It 
is most abundant in the fruit. It is readily decomposed by 
light and heat, and the preparations of conium are therefore 
of very varying strengths. Its salts are much more stable. 

(2) Methyl-coniine, CgHicCHjN. A colourless fluid alkaloid. 

(3) Conhydrine, a nearly inert crystallizable alkaloid. 

Action. 

External. — Coniine probably has no influence on 
tbe unbroken skin, but it has been thought to be 
antesthetic when applied to painful broken sur- 
faces. This is doubtful, for in the first place we have 
no proof that it can be absorbed from sores ; and, 
secondly, experiments show that large doses have to 
be given to depress the activity of sensory nerves. 

Internal. — Gastro-intcstinal tract . — It may occa- 
sionally give rise to vomiting and diarrhoea, for it acts 
on all sympathetic ganglia like nicotine. 

Circulation . — Coniine is absorbed into the blood, 
and circulates unchanged. It causes vacuoles to 
appear in the red cells. It depresses the cardiac vagal 
ganglia, and hence the pulse quickens ; speaking 
generally coniine, hke nicotine, paralyses peripheral 
ganglia ; this is one cause of the fall of blood pressure. 
The heart beats long after breathing has ceased. 

Bespiration . — Owing to the profound paralysis 
of the respiratory motor nerve endings, and the 
later depression of the respiratory centre and motor 
part of the cord, death takes place from enfeeble- 
ment of respiration and consequent asphyxia. 

Nervous system. — Nerves. — Coniine powerfully 
depresses the "periphery of all the motor nerves. 
This leads to paralysis of all the muscles of the body 
as far as voluntary and reflex motion are concerned, 
but thev themselves are unaffected, retaining their 
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It has also been employed for myalgia and rheu- 
matism, but it is quite useless. 

Internal. — Conium is rarely given as a medicine, 
for (a) the amount of coniine extracted by any pre- 
paration is very variable ; (b) the amount in the 
same part of different plants is inconstant ; (c) the 
amount of methylconiine present is also very un- 
certain ; {d) coniine is very volatile ; (e) it is unstable, 
light and air making it inert. For these reasons it 
is probable that often the old pharmacopceial pre- 
parations contained no coniine at all. Ounces of 
the succus (B. P. 1898), which was believed to be 
the most reliable preparation, have frequently been 
swallowed without producing any effects. Conium 
has been given in spasmodic diseases, as whooping- 
cough, in chorea, tetanus, asthma, and epilepsy, but 
in all it does little or no good. 


Toxicologx. 

The symptoms produced by a poisonous dose are in strict 
accordance with the physiological action. The sufferer feels 
his legs to be heavy ; on attempting to walk he staggers, and 
finds he can hardly move them, and finally he has to lie down 
because he has no power over them. The arms become power- 
less, and lie motionless at his side. There is ptosis, and dimness 
of vision from paralysis of accommodation ; the eyes are fixed, the 
pupil is dilated. Swallowing becomes difficult. Eespiration is 
laboured, the voice is lost, and death takes place from asphyxia. 
Post mortem . — The organs are found congested with venous 
blood. 

Treatment Emetics (p. 145), and wash out the stomach. 

Give tannic acid and again wash it out. Stimulants subcuta- 
neously. Warmth to the feet. Artificial respiration. 


Tabaci Folia.— (Not official.) 

Tobacco Leaves. The dried leaves of Nicotiana tabacum. 

Composition The chief constituents are — (1) Nicotine, 

CioHjjNj (2-8 per cent.). A colourless, volatile, oily alkaloid, 
smelling and tasting like tobacco leaves, darkening with age. 
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Soluble in •water, more eo in alcohol and ether. Turkish 
tobacco contains hardly any. (2) Nicotianin. (3) Salts and 
flavouring agents. 

Nicotine is the main and most active constituent pf 
tobacco smoke. Pyridine bases are present, but not in 
sufficient quantity to produce any effect. 


Action. 

Tobacco leaves act in -virtue of their nicotine, one 
of the most powerful and rapid poisons known. 

External. — Nicotine is an antiseptic. 

Internal. — Gastro-intcstinal tract . — Nicotine in 
even minute doses (| gr., 10 milligrms.) promptly 
produces greatly increased salivary flow, due to 
action on the salivary ganglionic apparatus, burning 
pain in the mouth, oesophagus, and stomach, horrible 
nausea, quickly succeeded — owing to its action on 
the ganglia of the gastro-intestinal muscle — by 
vomiting and free purging accompanied by extreme 
collapse. Thus there are present a rapid, very feeble 
pulse, intense muscular weakness, laborious respira- 
tion, partial loss of consciousness, occasional con- 
vulsions, icy extremities, and profound general 
collapse. A "dose of nicotine may kill in three 
minutes, but in both man and animals a certain 
tolerance may be acquired. 

Circulation . — Nicotine disintegrates the red cells 
of freshly drawn blood, but has not this effect on 
living blood, although the spectrum of haamoglobin 
is altered, so that the corpuscles must he in some way 
affected. O'wing to slight stimulation with subse- 
quent depression of the vagal gangUa and a similar 
effect on vaso-motor ganglia the pulse is at first 
slowed and the blood pressure raised, but soon 
the beat is powerfully depressed, the pulse becomes 
rapid, irregular, and feeble, and the blood-pressure 
rises and falls irregularly and rapidly ; finally it falls 
profomidly. 
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Bespiration . — This is at first accelerated and 
deepened ; ultimately it is paralysed from depression 
of the centre. Death is partly due to asphyxia. 

Nervous system . — The higher faculties are de- 
pressed by large doses, for those poisoned become 
comatose within even a minute or two of taking a 
large dose. The con^uilsions occasionally observed in 
man, and always in the frog, are probably due to 
spinal stimulation. Ultimately the function of the 
myoneural junction of motor nerves is entirely 
abolished, hence intense muscular weakness. Pro- 
bably the sensory nerves, and certainly the muscles, 
escape. 

Whether injected into the chculation or applied 
locally to nerve ganglia, nicotine paralyses them 
after a brief period of stimulation, and to this 
many of its actions, e.g. gastro-intestinal, are 
due. After internal administration or local applica- 
tion of nicotine the superior cervical ganglion, for 
example, is paralysed, so that while post-ganglionic 
stimulation causes blanching of ear, dilatation of pupil 
and secretion of saliva, pre-ganglionic has no effect. 

Eye . — A toxic dose taken internally, or the local 
application of nicotine to the eye, contracts the 
pupil of man and most animals. This will occur in 
excised eyes, and is therefore a local effect. With 
some animals nicotine is a mydriatic. 

Secretion . — Nicotine first stimulates but ulti- 
mately paralyses the secretory structures of the 
salivary, sweat, lachrymal, and probably all other 
glands. It acts on the ganglionic apparatus. 

Elimination . — Nicotine is eliminated partly by the 
lungs, but chiefly in the urine, the secretion of which 
it increases. 


Thebapeutios. 

Tobacco is never used therapeutically. Formerly 
it was employed in the form of an enema of the leaves 
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to relax muscular spasm, so as to facilitate the roiluc* 
tion of dislocations. 

Tobacco-smoking, in those whoarcunaccnslomcd 
to it, produces, to a greater or loss degree, the sym- 
ptoms of gastro-intestinal irritation and collapse just 
mentioned. Even in those who arc used to it the 
smoke may produce catarrh of the pharynx. Moderate 
smoking raises the blood-prcssuro by vaso-motor 
constriction and quickens the pulse and respiration, 
and after breakfast assists the daily action of the 
bowels. After excessive smoking the vaso-motor 
centre is depressed, the blood-pressure falls, and there 
is general collapse. "With many people smoking has an 
obscure effect, especially among those who lead seden- 
tary lives, in stimulating the brain and producing 
a peaceable, calm state of mind. Over-indulgence 
in it may lead to loss of appetite, irregularity of the 
heart, chronic laryngeal and pharyngeal catarrh, ajid 
retrobulbar neuritis of the optic nerve. The effect 
of this is that the sufferer complains that objects 
look misty, he has a central scotoma, sometimes 
complete, often only for red and green, and finally 
atrophy of his optic nerve. Prolonged high blood 
pressure leads to degeneration of the arteries, and 
therefore prolonged excessive tobacco-smoking leads, 
as has been shown by Lee, experimenting with 
rabbits, to fibrosis of the inner and to a loss extent 
of the middle coat, destruction of elastic fibres and 
deposition of calcium salts. 

The pituri plant contains an alkaloid, piturine, 
acting exactly like nicotine. The leaves of it are 
used in Australia instead of tobacco. 

COCAINA 

Cocaine.— NO,. 

SouKCE. — An alkaloid obtained from Coca (Erythroxylum 
Coca) leaves and its varieties. 

CHiBXCTERs.— Colourless monoclinic prisms with a slightly 
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bitter taste followed by numbness. Soluhilily . — Almost in- 
soluble in water. 1 in 10 alcohol (90 per cent.) ; 1 in 4 ether ; 
2 in 1 chloroform ; 1 in 4 oleic acid ; 1 in 12 olive oil. 

'Preparation. 

Ungnentum Cocainse. — Cocaine, 1 ; oleic acid, 
4 ; prepared lard, 20. Strength . — Contains 4 per cent, 
of cocaine. 

In India prepared suet instead of prepared lard 
should be used. 

CocainBB ]Iy<li'Ocliloridiun.— Cocaine Hydro- 
chloride. C„H;,NO„HCl. 

The hydrochloride of the alkaloid cocaine. 

Chahacteks. — Colourless acicular crystals or a crystalline 
powder. Solubility . — 2 in 1 of water, 1 in 3 of alcohol (90 
per cent.), 1 in 3 of glycerin. The solution has a bitter taste, 
it produces in the mouth a slight tingling followed by pro- 
longed numbness. It is said to keep better if ^ per cent, 
solution of boric acid be added to it. 

Dose, -re '•=0 i 6 to 16 milligrms. 

For Dangerous Drugs Act Eegulations for cocaine and 
eegonine sec p. 41. 


Preparations. 

1. Injectio Cocainre Hypodermica. — Cocaine 
hydrochloride, 5 ; salicylic acid (to preserve the 
solution), O'lS ; water, 100. Strength. — 5 per cent. 

Note. — This was 10 per cent., B. P. 1898. 

Dose, 5 to 10 m. — 3 to 6 decimils — sub- 
cutaneously. 

2. Lamella Cocaines. — Discs of gelatin and 
glycerin each weighing 55 Rr. (3*5 milligrms.), and 
containing cocaine hydrochloride g^ggr. (1-3 milligrms.) 

3. Trocliiscus Krameriss et Cocainee. — Each 
contains extract of krameria 1 gr. (0’06 grm.), cocaine 
hydrochloride ^ gr. (0-003 grm.), with a fruit basis. 

Action. 

External. — Cocaine has little action on the un- 
broken skin, but if injected subcutaneously or applied 
to mucous membranes — as, for example, those of the 
eye, nose, mouth, rectum, vagina — it produces com- 
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plete local ansstliesia to pain and touch, fo that 
small operations can be performed without the patient 
feeling them. A 5 or 10 per cent, solution of the 
hydrochloride is strong enough to thus paralyse the 
sensory nerves. Stronger solutions must be applied 
to abolish sensations of heat and cold and to paralyse 
motor nerves. If a solution is injected into the 
subdural space of the spine, sensation— and with larger 
doses motion — is abolished in the parts the nerves 
of which arise from the cord below the point of 
injection ; thus by injection between the 8rd and 
4th lumbar vertebra, sensation in tbo lower limbs 
and abdomen up to the umbilicus is abolished. When 
applied locally cocaine stimulates vaso-constrictor 
nerves and hence arteries contract. 

Internal. — Gastro-intestinal tract . — Applied to 
the nose or tongue cocaine abolishes smell and taste 
(especially for bitter substances) respectively, and 
when if is taken internaiiy, the gastric mucous mem- 
brane experiences its ansesthetic influence. Therefore 
the sensation of hunger is deadened, and persons 
taking cocaine can go a long while without feeling the 
want of food ; but the drug is not a food, for the body 
rapidly wastes. Digestion is not impaired. Because 
of its local ansesthetic effect it sometimes stops 
vomiting. Very large doses may lead to diarrhoea. 
In the organism it is quickly converted into eegonine. 

Circulation. — Large doses stimulate both the 
accelerator centre and the cardiac muscle, and there- 
fore the pulse quickens, and as both the vaso-motor 
centre and the sympathetic nerve terminations in the 
arterioles are stimulated the blood-pressure rises. 

Bespiration . — It acts upon the respiratory centre, 
first stimulating it, so that the rapidity and depth of 
respiration are increased ; but soon depression of the 
centre follows, the respiratory movements become 
feeble, of the Oheyne-Stokes type, and death takes 
place from asphyxia. 
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Ncrvoiis system. — Cerebrum. — Cocaine is a 
stimulant to the central nervous system, affecting 
first the higher centres, later the cord. Subsequent 
to stimulation depression follows. Moderate doses 
greatly increase the bodily and mental power, and 
give a sense of calm and happiness with abolition 
of bodily and mental fatigue. This greater physical 
energy renders possible the performance of long, 
exhausting muscular feats. For these effects, coca 
leaves mixed with clay or ashes are chewed by 
thousands of the inhabitants of Peru and the neigh- 
bouring countries. A single large dose causes mental 
excitement, delirium, convulsions, and ataxy, with 
subsequent headache and depression. The ataxy is 
due to impairment of conduction of sensory impres- 
sions from the peripheral sensory nerves, but this 
is not enough to prevent increased reflex action. 
An excessive indiilgence in the habit of coca chewing 
leads to indigestion, extreme emaciation, insomnia, 
and enfeeblement of intellect. 

Eye . — When a solution of cocaine of about 4 per 
cent, is dropped into the eye local anaesthesia is pro- 
duced first of the conjunctiva and cornea, later of the 
iris. It is attained in about seven minutes, and lasts 
about seven minutes. At first there may be a transi- 
tory contraction of the pupil. This is probably due to 
reflex action, and soon it gives way to wide dilata- 
tion. The maximum is attained in an hour or two. 
The normal state is regained in from twelve to 
twenty-four hours. The dilated pupil is feebly 
responsive to light, and the dilatation is rapidly 
overcome by physostigmine. The ocular tension is 
slightly lowered, and the palpebral aperture is 
widened. Accommodation is partially, but never 
completely, paralysed. The vessels of the eye are 
constricted. These effects are chiefly due to irrita- 
tion of the sympathetic, and as they are quickly 
produced by dropping the drug in the eye they are 
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probably local. All these effects are slowly produced 
if large doses of cocaine are taken internally. 

Mmclcs . — The amount of muscular work of wbicli 
the body is capable is increased by cocaine, by its 
action on the central nervous system. The excretion 
of urea and nitrogenous metabolism are unaltered. 

Temperatura . — Thismayrise in cocaine poisoning. 

Kidneys . — Cocaine is partly excreted by these 
organs. In dogs the drug is mainly destroyed in the 
tissues, only about 5 per cent, appearing in the urine. 
It diminishes sexual excitability. 


Therapeutics. 

External — A few drops of a 6 to 10 per cent, 
solution of the hydrochloride may be injected sub- 
cutaneously as a local anffisthetic when a very small 
operation has to be performed. Employed for larger 
operations by infiltration (sec Benzamine Lactate 
p. 432), 0-01 to O'l per cent, solutions may be used. 
Solutions painted or dropped on may be used for 
operations on the mouth, throat, teeth (4 per cent.), 
eye (1 to 4 per cent.), ear, vagina, urethra, and 
rectum (4 to 10 per cent.), and they may be 
applied to any of these parts when they are very 
painful. Cocaine will relieve vulval pruritus, and 
has been used locally to the nose in hay fever. 
Painful ulcers and fissures are beneficially treated 
with it. Ointments, bougies, and suppositories, 
usually containing 2 to 5 per cent, of cocaine, which 
is soluble in fats while the hydrochloride is not, are 
very useful. A 16 per cent, solution has been in- 
jected into the gums for tooth extraction, but is not 
strongly recommended. Cocaine lanolin (8-5 per 
cent.) is applied to painful dental cavities. Oculists 
employ cocaine very largely to produce local anses- 
thesia of the eye. 

Internal. — Mouth. — A solution is useful for 
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painting or spraying on to the throat previous to 
laryngeal examinations. The lozenges of Krameria 
and Cocaine are valuable for painful sore throats. 

Stomach . — Cocaine in some cases allays excessive 
vomiting, and has been said to cure sea-siclmess. 

It is not often used in Europe as a medicine for 
its restorative effects ; as already mentioned, it is not 
a food, and the good it does is only temporary. 
It is a respiratory depressant ; but severe poisoning 
symptoms are rarely noticed unless the drug is 
injected. Then it may quietly cause vertigo, pallor, 
fainting, profound car^ac and respiratory depression 
■with tremors and other nervous symptoms ■which 
may in very rare instances persist for months, even 
if the other symptoms are overcome. 

Chronic Cocaine Poisonhig. — Synonym, Cocomanio. — 
The sufferer takes cocaine either for its pleasant effects or 
because he thinks it will help him to break himself of the 
morphine habit, or ho takes it with morphine. It is usually 
administered subcutaneously. The pulse is rapid, and fainting 
is common. There is much wasting and the patient looks pale 
and death-like. Usually he suffers from insomnia and he 
may become acutely maniacal with delusious of persecution. 
Visual and other hallucinations are often present, and it is 
very characteristic that patients complain of little animals 
creeping on the skin, “ cocaine bugs,” they say. As a result 
of the cerebral stimulation, they are extraordinarily prolix in 
both conversation and writing. 


BENZAflllNiE EACTAS. 

Beiizaminc Eactate.— C,5H„,N02,CsH,.0s, the 
lactate of benzoyl- vinyl-diaceton-alkamine. 

Synonym . — Betacaine lactate. Betacaine is also known 
as eucaine and eucaine. 

Source. — Obtained by neutralizing benzoyl-vinyl-diace- 
ton-alkamine with lactic acid. 

Characters. — A white crystalline powder. Taste slightly 
bitter followed by a sensation of numbness. Soluble in 5 
parts of water and 8 of alcohol. 

Dose- V to ^ gr. — 8 to 30 niilligrins. 
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Action and Thebapedticb. 

Two artificial alkaloids allied to cocaine, viz. 
alphacaine (CigHjjNO.,) and betacaine (CisHgiNOj), 
are used as local anesthetics. The beta compound is 
the better, being less irritating, and when eucaino is 
spoken of the beta compound is meant and is official 
under the name of benzamine lactate. The hydro- 
chloride is often used, but the official lactate is much 
better as it is more soluble. The action of benzamine 
is slower than that of cocaine, and weight for 
weight two or three times less powerful ; but the 
ansesthesia is more prolonged, the heart and blood- 
vessels are not aflfected, and the pupil is not dilated. 
A 2 per cent, solution is used for the eye, a 4 per 
cent, for dentistry, and a 6 to 10 per cent, for mucous 
membranes or subcutaneous injection. It is used 
for large operations by infiltrating it into the 
tissues in the following way. Powders containing 
benzamine lactate 3 gr. (2 decigrms.), sodium 
cffioride 12 gr. (8 decigrms.) are prepared ; each 
dissolved in 3^ fl. oz. (100 mils) of water gives a 
solution of 2 in 1000. This solution is injected in 
various places into the part about to be operated 
upon. The injection of 3 gr. (2 decigrms.) of 
benzamine hydrochloride or lactate is considered 
safe. Adrenalin hydro-chloride 1 in 1000 is often 
added with benefit, for by constricting blood vessels 
it delays the absorption of the local anaasthetic and 
stops bleeding. 

£:tliocainc JHydi-ochloride.— (Not official.) 

Synonym. — Novocaine. 

This substance is used in the same way as benzamine, and 
some say it is the better drug as it is less irritating. It 
is often combined with adrenalin. It is soluble in water : the 
subcutaneous dose is i to 1 gr. (12 to 60 miUigrms.). 
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Aniylocainc Ilydrocliloride.— C„Hj,NOj,HGl. 
(Not official.) 

Synonym. Sto\a\nc. 

^ Cocaine, encaine (benzamine),nnd stovaine, vrhen injected 
inside the spinal dura mater by puncture between the vertebral 
lamina}, produce, by acting on the posterior nerve roots, 
sufficient local antesthesia in all the parts having nerve 
supply from nerves leaving the spinal cord near the 
site of injection, for the performance of operations upon 
them. The injection is usually made in the lumbar region, 
and more rarely between the first and second dorsal vertebrse. 
This mode of producing anrosthesia is no safer than general 
anajsthesia, but if it is employed stovaine is the best of the 
three, for it is more powerful and only has half the toxicity 
of cocaine. A sterile aqueous solution containing ^ to 1 gr. 
(12 to CO milligrms.) of stovaine may be used, and it is 
advised that liu to ^ gr. (0*4 to 0-6 milligrm.) of strychnine 
be added to it. 


KAVA RHIZOUUE. 

Knvic Rliizoma.— The peeled, dried, and divided 
root of Piper meihysticum. 

Characters. — Light grey irregular fragments. 

Officially used in Australasian Colonies. 

Preparation. 

Extract-am Kavee Iiiquidum. — Percolate the 
powdered rhizome with a mixture of alcohol (90 per 
cent.) and alcohol (45 per cent.). 

Dose, i to 1 fl. dr. — 2 to 4 mils. 

Action and Thebapbutics. 

Hypodermic injection of the fluid extract pro- 
duces anaesthesia at the point of injection, followed 
by general paralysis due to direct action on the 
cord, and thus illustrates the two main actions of the 
drug — viz. depression of the motor function of the 
cord and of the peripheral ends of sensory nerves. 
The production of local anaesthesia is due to a 
resinous constituent called “ Kawine,” which when 
placed upon the tongue or skin causes burning pain 
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followed by local antcsthesia, and this burning pain 
is BO great as to forbid the use of tbe drug as a local 
anfesthetic. The fluid extract is given quite empiri- 
cally, but, it is said, successfully, in gonorrhoea, 
vaginitis, and leucorrhoca, and also as a diuretic. 

“Kava,” or "Ava,” is the name given to an 
intoxicating liquid made from the root of Pipar 
mcthysticiim in the Sandwich Isles. The intoxica- 
tion produced differs from that of alcohol in that it 
is silent and drowsy ; there are incoherent dreams 
and great loss of muscular power. 

PIJLOCARPINE I^ITRATE. 

Pilocailtmm Nitras.— Pilocarpine Nitrate. C„H,j 
N,Oj,HNO,. 

SotmoE. — The nitrate of an alkaloid obtained from the 
leaves of Pilocarpus microphylhcs and other species of 
Pilocarpus. Jaborandi leaves. 

CHAHACTEns. — A white crystalline powder. Commercial 
samples frequently contain isopilocarpine and pilocarpidine. 
Solubility. —1 in 8 of water, 1 in 50 of cold, freely in hot alco- 
hol (90 per cent.) 

Dose, to i gr. — 3 to 12 milligrms. — ^hypodermi- 
cally. 


Action. 

External. — None. 

Internal. — Gastro-intestinal tract . — Pilocarpine 
is very quickly absorbed, and soon produces a great 
increase in the amount of salivary secretion. The 
mouth seems warm, and there may be a feeling of 
tenseness about the salivary glands. The saliva 
contains an abundance of salts and ptyalin, and can 
convert starch into sugar. Its increase is due to a 
direct stimulation of the terminal junctions of the 
chorda tympani and other nerves which end in the 
cells of the salivary glands, so that stimulation of 
these nerves can add little to tlie flow produced by 
tbe drug — in fact, not more than can be accounted 
for by vascular alterations. This action is antago- 
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nized by atropine, as that paralyses the junctions 
of these nerves with the cells (see pp. 82 and 381). 
In the same manner pilocarpine excites the secretion 
of the gastric juice, intestinal fluid, and pancreatic 
secretion. The unstriped muscle of the stomach 
and intestine is stimulated, and thus the drug may 
purge. The bile is unaffected. Large doses, especi- 
ally of jaborandi, may produce vomiting. 

GircxUation . — Pilocarpine has no effect on the 
blood, but it is a cardiac depressant. The pulse-rate, 
it is true, may be, and in the human being always is, 
a little accelerated at first, but soon it falls. This 
slowing of the pulse is at once set aside by atropine, 
but is not prevented by section of the vagus, therefore 
pilocarpine acts on the heart itself, stimulating the 
terminal myoneural junctions of the vagus. The 
arterioles of the limbs and body generally are con- 
stricted by action on the nerve ends in the vessel 
walls, but the pulmonary arterioles are dilated. The 
vascular constriction and primary cardiac accelera- 
tion cause at first a rise of blood pressure, but soon 
the depression of the heart leads to a fall. The 
lymphocytes in the blood are increased. 

Bespiration . — In the same way as with other 
secretions that of the bronchi is greatly increased, 
and the bronchioles are constricted from excitation 
of the vagal endings in the bronchial muscles. 

Shioi. — Jaborandi, through its alkaloid pilocar- 
pine, produces a very profuse secretion of sweat. 
It is the most powerful diaphoretic drug we have. A 
single dose may cause the flow of fifteen fluid ounces 
of sweat. It is said that the proportion of urea and 
chlorides in the sweat is greatly increased. This 
profuse diaphoresis is due to the action of the 
pilocarpine on the junctions of the nerves in the 
sweat-glands, and is stopped by atropine. The skin 
may flush, but this is not the cause of the dia- 
phoresis. Under a course of jaborandi the hair 
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grows more actively, but it becomes very coarse 
and dark. 

Kidneys.— 1i tbe sweating is profuse ibe secretion 
of urine is lessened. Pilocarpine is excreted un- 
changed in tbe urine, which may contain sugar dub 
to stimulation of the glycogenic function of the 
liver. 

remperarifre,— Tbe temperature falls consider- 
ably. This is probably due in large part to the 
evaporation of the perspiration. 

Eye . — Whether applied locally to the eye or 
given internally, pilocarpine produces great contrac- 
tion of the pupil, due to stimulation of the ends of 
the third nerve in the eye, and this is antagonized 
by atropine. It also causes increased tension of the 
eyeball, and an approximation of the nearest and 
farthest points of distinct vision, due to contraction 
of the oihary muscle. 

Other actions . — It stimulates the uterus, and has 
in very rare cases produced abortion. It increases 
the secretion of milk, of tears, of nasal mucus, and 
of cerumen. It causes the spleen and bladder to 
contract. 

It will be noticed that it has two main actions ; 
(1) It stimulates the secretions, viz. those of the 
salivary glands, stomach, intestines, skin, pancreas, 
bronclual mucous membrane, nose, lachrymal glands, 
and ear. In those that have been investigated, and 
probably in all, it acts locally on the junction between 
the cells of the glands and the nerve terminations. (2) 
It stimulates the myoneural junctions of involuntary 
muscles, viz. in the eye, the intestines, the stomach, 
the bronchial tubes, the uterus, the spleen, the heart, 
the bladder, and it acts on tbe muscular coat of the 
vessels. The most important effects are the dia- 
phoresis, the salivation, and the myosis. It is conse- 
quently antagonistic in its action to atropine, but 
it is much weaker, for a small dose of atropine 
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counteracts a very large dose of pilocarpine. 
Children bear large doses of it well. Pilocarpine is 
much more used than jaborandi, as it is more prompt 
and more certain in its action, and is less likely to 
cause indigestion. 

Isopilocarpine has in all respects a similar action 
to pilocarpine, but it is much less powerful ; and so 
has pilocarpidine, but it is still less active. 


Therapeutics. 

External. — Pilocarpine has been used locally to 
promote the growth of the hair. An ointment (Pilo- 
carpine nitrate, 4 gr., 25 centigrms. ; vaseline, v oz., 
16 grms. ; lanolin, h oz., 16 grms.), and a lotion (Pilo- 
carpine nitrate, 2 g"r., 12 centigrms. ; quinine hydro- 
chloride, 8 gr.,6Q centigrms. ; glycerin, 2 fl. dr.^8 mils ; 
aqua rosse, 6 fl. dr., 24 mils) have been used. 

Internal. — Pilocarpine has been employed for 
many conditions, but its great use is as a ^aphoretic 
in Bright’s disease. For this purpose I of a grain 
(12 mdligrms.) or more of the nitrate is injected sub- 
cutaneously in the evening. The sweating is aided by 
wrapping the patient, who should be naked, in several 
warm blankets, giving him hot drinks, and putting a 
hot water bottle to his feet. After the sweating has 
ceased, he should be dried and left in a dry blanket. 
It must be given with great caution when the heart 
is diseased, for it is a cardiac depressant, and when 
there is bronchitis for it increases the bronchial 
secretion. Occasionally it is employed locally in 
affections of the eye. Patients suffering from deaf- 
ness, due to disease of the auditory nerve or its 
terminations, are sometimes relieved by pilocarpine. 
Injected subcutaneously it has been given success- 
fully as an antidote to belladonna poisoning. 
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Muscarine.— (Not official.) 

Muscarine is an alkaloid extracted from a poisonous 
musliroom, Agaric^is miiscariiis. 

It acts exactly like pilocarpine, but is not used in medi- 
cine because it is such a very powerful poison. 


Agaric Acid. Si/}io)i2/»».— Agaricin. — (Not official.) 

A white micro-crystalline powder obtained from the 
white agaric, a fungus growing on the larch tree. It stops 
sweating by acting on the ends of the peripheral nerves of the 
sweat glands, but it does not inhibit any other secretions. It 
is given as a pill in doses of ^ to 1 gr. (6 to 60 milligrms.) to 
stop the sweating of phthisis. The objection to its use is 
that it may cause vomiting and diarrhoea. 


Cui’ara. — (Not official.) 

Symnyvis. — Curare, Ourari, Urari, Wourara, Wourali. 
The South American arrow poison, prepared from the bark of 
Strychnos toxifera and other species of Strychnos. 

CHAEACTEns. — A blackish-brown, dry, bitter extract. 

CoiiPosmoK. — ^It contains an extremely active poison, 
curarine or curarina, a yellowish-brown powder, intensely 
bitter. 

Dose, Jg to I gr. — 3 to 30 milligrms. — subcutaneously. 

Prc]}arati<m. (B. P. C.) 

Injectio Curarsa Hypodermica. — Curare, 10 ; 
sterilized water, 100. 

Dose, 1 to 6 m. — 6 to 36 centimils (subcuta- 
neously). 

Lamellte or discs, each containing i of a grain 
(3 milligrms.), are also prepared. They are dissolved 
in a few minims of water before injection subcuta- 
neously. 

The physiological action of curare, by which it paralyses 
the myoneural junction between motor nerves and voluntary 
muscle, is well known. It has been given, and occasionally 
successfully, in tetanus. 
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GEOIJP II. 

Veg'etable Drug's whose IVIain Action is on the 
Heart. 

Cwss I The digitalis group, decreasing the frequency 

and increasing the force of the beat of the heart : 

Digitalis. Strophanthus. Sguill. XJrginea. 
Convallaria. Erythrophloeum. Apocymum. 

Class II. — The aconite group, decreasing the frequency 
and decreasing the force of the beat of the heart : 

Aconite. Veratrine. 


Class I. — The Digitalis Group. 

DIGITAI^IS. 

Dig'italis folia. — Digitalis Leaves. Synonym. — ^Fox- 
glove Leaves. The dried leaves of Digitalis purpurea, the 
purple foxglove. Collected from plants commencing to 
flower, thoroughly dried at a low temperature and kept dry in 
well filled air-tight containers. When powdered no portion 
should be rejected. 

Chaiucteks. — 12 to 30 centimetres long, up to 15 centi- 
metres broad, with a wnged petiole ; ovate, subacute, crenate ; 
somewhat rugose, hairy dull green above, densely pubescent 
and paler beneath. Odour faint. Taste very bitter, 
unpleasant. 

Composition The amount and character of the active 

constituents vary ■with the season, soU, and parts of the plant 
used. Preparations deteriorate with age, and the leaves of 
the cultivated plant contain only half the glucoside contents 
of the wild leaves. The chief constituents are — (1) Digitoxin, 
a pentoside, the most active principle, very poisonous, cumu- 
lative. Insoluble in water, sparingly in ether, easily in 
chloroform and alcohol. Exists in commerce as minute white 
crystals. It is unsuitable for giving by the mouth or sub- 
cutaneously, as it is very irritant. (2) Digitalin, a crystalline 
glucoside possessing the actions of digitalis to half the extent 
of digitoxin. It is not a commercial product, and when 
ordered the substance called Digitalin verum Germanicum is 
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usually supplied. This contains digitalin and digitoxin (see 
below). (3) Digitonin, a saponin (q.v.) ; this is a cardiac 
depressant, but when given by the mouth it is not absorbed. 
It is the principal cause of the gastro-intestinal irritation 
produced by digitalis. It conduces to the solubility of digi- 
tosin and digitalin in the infusion. The following glucos- 
ides have been described, but it is uncertain if they arc 
distinct substances. (4) Digitophyllin, a glucoside. (6) Digi- 
talein, an amorphous glucoside, soluble in water, and therefore 
suitable for hypodermic injections; dose hypodermically 
gr., said to be non-cumulative. (G) Digitin, a glucoside devoid 
of physiological action. All these glucosides are non-nitro- 
genous. (7) Two acids, digitalic and antirrhinic. (8) Other 
usual constituents of plants, as tannin, volatile oil, colour- 
ing matter, starch, sugar, gum, salts. It will be noticed 
that digitalis contains no alkaloids. 

The following substances, all soluble in alcohol, are met 
with in commerce. Many are prepared from the seeds and 
are not so reliable as digitalis : — 

(A) Homolle’s digitalin (same as Qu6venne’s digitalin), an 
amorphous yellowish-white powder or small scales, intensely 
bitter, inodorous, but irritating to the nostrils. Consists chiefly 
of digitalin with a little digitoxin. Possesses the action of 
the leaves. Granules of it are used on the Continent ; each 
usually contains ^ of a grain, which is equal to 1^ gr. of the 
powdered leaves, but they are uncertain in composition. 

Nativelle’s digitalin : light white crystalline tufts 
of needles, very bitter. Soluble in chloroform, not in water 
or ether. It consists very largely of digitoxin, and is cumula- 
tive. Dose, to i gr. in a pill. This is a popular drug, and 
is usually given in granules containing milligramme in each. 
, (C) German digitalinum pulverisatum purum. Dose, 

i to 1 gr. by the mouth ; ^ to i subcutaneously. A yellowish- 
white powder. Soluble in water. Consists chiefly of digitalein, 
with some digitalin and digitonin. It is the most suitable 
preparation for subcutaneous injection. 

(D) Digalen or “ Digitoxin solubile,” sold as an aqueous 
solution with glycerin added. Dose by the mouth, 15 in.- 
It is mostly digitalein. It is very irritant when injected 
subcutaneously, and is for no purpose superior to the 
pharmacoposial preparations. 

(E) Digipuratum. This is said to cause less irritation 
than any digitalis preparation, and is, therefore, often of use. 
It is sold as tablets, containing O'l grm. Three or four to be 
given daily. 
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(P) Digitalone, not mnch used. 

lucoupATiBLEs. — Per-Bslts of iron (see p. 450), lead acetate, 
cinchona. 

Dose, to 2 gT. — 3 to 12 centigrms. of the powdered 
leaves. Subcutaneous administration of digitalis is not 
recommended, as being irritant. 

Preparations. 

1. Infusum Digitalis. — Digitalis leaves, 7 ; 
boiling water, 1000 (contains much digitonin, not 
much digitoxin). If kept long loses its physiological 
activity. 

Dose, 2 to 4 fl. dr . — 7 to 15 mils (note that it 
is dracluns, not ounces). 

2. Tinctnra Digitalis. — Digitalis leaves, I; 
alcohol (70 per cent.], 10. Percolate. (Contains both 
digitalin and digitoxin.) Deteriorates with keeping. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

This is four-fifths the strength of the corresponding 
preparation, B. P. 1898. 

As the proportion of the many constituents varies in the 
preparations, doses much larger than those just mentioned 
may often be given, and some prefer always to give the 
powdered leaves, but probably digitalis acts best when the 
recently prepared tincture is used. This loses efficacy if long 
in contact with water, therefore the prescribed dose should be 
dropped into water immediately before being swallowed. 


Action. 

External, — The leaves are slightly irritating, but 
it is doubtful whether any of their constituents can be 
absorbed by the skin. Preparations of digitalis occa- 
sionally cause abscesses if injected subcutaneously. 

Internal. — Gastro-intcstinal tract . — Digitalis is 
a mild gastro-intestinal irritant, and even moderate 
doses may cause diarrhoea and vomiting due to stimu- 
lation of the medullary centre. 

Blood . — It is somewhat slowly absorbed ; it is not 
known to affect the blood. 



DIGIT AIiIS 


443 


Heart . — The first action of digitalis in mammals 
is to slow the heat of the heart, by prolonging the 
diastole, the duration of the systole is not altered, 
but its force is greatly increased, so much so that 
after large doses the heart may, in animals, be seen 
to become pale, because almost every drop of blood 
is squeezed out of it. The pulse is consequently 
increased in force, but retarded. If before the drug 
■was given the heart "was beating irregularly, it 
generally becomes regular. If the drug is taken 
internally, the •whole of both ventricles is, in 
mammals, aftected ; but in frogs one portion of the 
ventricle may remain spasmodically contracted 
during the diastole of the rest of it. After toxic 
doses the contractions are very irregular, and finally 
the ventricles are in frogs arrested in systole, firmly 
contracted, quite pale, and unable to respond to any 
stimuli, but in mammals the heart finally stops in 
diastole. In frogs the slowing is due to a prolonga- 
tion of systole, not diastole, for in them the direct 
action on the muscle is greater than that on the 
vagus mechanism ; but the latter predominates in 
mammals, hence the lengthening of diastole. If 
locally applied to parts of the ventricle of the frog, 
only those parts to which the digitalis is applied are 
contracted ; this is not so in mammals. The auricles 
are in most animals slowed by it, but the force of 
their beat is not much altered, because their muscular 
mechanism is much less developed than their vagal. 
In all animals large doses cause great irregularity 
of the auricular beat. 

That these phenomena are partly due to the 
direct action of the drug on the cardiac muscle is 
shown by the fact that digitalis not only tonically 
contracts the frog’s heart when applied locally, but it 
will even increase the force of the contraction when 
applied to the isolated apex in which it is believed 
no nerves exist, and it acts on the embryonic heart of 
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the chick before the nerves are developed. Further, 
in warm-blooded animals, although digitalis does 
not retard the pulse if the vagi have been cut, 
although it increases the force of the cardiac 
beat, yet if the vagi are intact the pulse is greatly 
slowed, therefore the vagus centre in the medulla 
must have been stimulated to a considerable 
extent, and this is the cause of the slowing of 
the heart by digitalis in warm-blooded animals and 
in man. These two actions, stimulant directly to 
the cardiac muscle and the vagal centre, affect 
both auricles and ventricles. Cusbny has shown 
that the vagal action, with most of the digitalis 
group of drugs, begins a little before the muscular. 

It has been proved that small doses actually 
increase the amount of work done by the heart in a 
given time, thus there is a greater output at each 
ventricular contraction. This, indeed, must follow% 
for as the diastole is prolonged, the ventricular 
dilatation is excessive, so at the commencement of 
systole there is an abnormally large amount of blood 
in the ventricle, whit-h, owing to increased ventricular 
force, is sent forward into the aorta. Doses larger 
than those used therapeutically slow the beat from 
excessive vagal action, larger still accelerate it 
greatly from excessive action on the muscle which 
the vagus can no longer control. Some of the benefit 
of digitalis is due to improved circulation through 
the coronary arteries. 

Vessels . — In man, therapeutic doses of digitalis 
do not affect the vessels and the blood pressure rises 
very little if at all, but in animals large doses con- 
tract vessels by direct action of the digitalis in the 
blood on them and the pressure rises considerably. 
With toxic doses the irritation of the muscular 
coat of the arterioles passes on to depression, and 
the blood-pressure falls. 

Kidney . — In healthy men and animals digitalis 
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auricle. The auriculo-ventricular bundle trans- 
mits these irregular feeble impulses, but not as 
quickly as they are formed, and so the ventricular 
contraction and therefore the pulse is irregular and 
weak, and although rapid is not so rapid as the 
auricular contraction. 

It has been knowm for many years that digitalis 
succeeds best when the pulse is rapid, feeble, and 
irregular ; and now we know that it is when this 
condition of pulse is due to auricular fibrillation 
that digitalis acts so well that it may be regarded 
as a specific, causing the ventricular contractions 
and hence the pulse to become slow, regular, and 
strong. But the auricle continues to fibrillate, 
and Gushny has shown that the improvement is 
not due to the action of digitalis on the vagus 
mechanism, but to its direct action on the tissues 
of the heart which convey impulses from the 
auricle to the ventricle, so that, under digitalis, 
only a few of the numerous auricular impulses are 
allowed to pass to the ventricle and these regularly, 
this - therefore gets a proper rest between each beat, 
and the pulse is regular, slower, and stronger. 

Experimentally this effect of digitalis is not 
seen when auricular fibrillation is produced in a 
heart m sihi, but is seen in auricular fibrillation 
produced in tlie perfused heart. Now this receives 
no source of energy except inorganic salts, and is 
very short of oxygen; and Gushny suggests that 
digitalis acts so well in cases associated with 
auricular fibrillation because in them the heart is 
like the perfused heart, in a state of malnutrition ; 
but, as he points out, this cannot be the whole ex- 
planation, for digitalis acts immensely better when 
auriculo-fibrillation is present than when the heart 
is simply debilitated. However, be the explanation 
what it may, digitalis has a specific action on the 
conducting tissue of the heart when auricular 
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fibrillation is present. This is by far its most 
beneficial action in cases of mitral disease, but its 
effects on the cardiac muscle and vagus mechanism 
(described on pp, 442-444) are perhaps helpful. 

As it causes the left ventricle to contract more 
forcibly and regularly, the mitral flaps ■will be better 
approximated, the regurgitation •will be less, and 
more blood will be sent on into the arterial circula- 
tion. The slo'wing will also be of great advantage, 
for the longer diastole will allow more time for the 
blood to flow from the dilated auricle, and from the 
right side of the heart and venous system generally, 
into the left ventricle. In mitral disease, dyspnoea, 
lividity, venous engorgement of the lungs, of the 
right side of the heart, of the liver, the Iddneys, 
and oedema of the subcutaneous tissues are very 
common. Digitahs, by improving the venous flow, 
will ameliorate all these. It has been supposed 
that by constricting all the peripheral arterioles it 
would impede the arterial flow because the heart 
will have to contract against a greater peripheral 
resistance, but we have seen that therapeutic doses of 
digitalis do not constrict the vessels in human beings. 
If, as it usually does in these cases, digitalis acts as a 
diuretic, this ■mil be of help in removing the oedema, 
and in causing the scanty high-coloured urine to 
become pale and abundant. The improvement in 
the circulation reheves the cardiac pain and distress 
winch so commonly accompany mitral disease, the 
Imdity passes off, the dyspnoea decreases, and usually 
m a day or two a wonderful improvement in the 
patient’s condition takes place. The less any 
case of mitral disease is accompanied hy auricular 
fibrillation, the less good, as a rule, will digitalis do. 
Sometimes the vomiting caused by it prohibits 
its use. Fatal syncope may occur in those taking 
digitahs if they are too suddenly raised from the 
prone to the upright posture. 
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It is a common error to give too little digitalis, 
some cases of cardiac disease are not benefited by less 
than doses of 80 minims (2 mils) of the tincture, and 
sometimes no good folloTVs until the drug has been 
given for some days. 

Disease of the tricuspid valve. — In both tricuspid 
constriction and tricuspid regurgitation digitalis -will 
be beneficial in the same way as in similar aflfections 
of the mitral valve. As a rule, however, it does 
less good when the disease is on the right side of 
the heart. • 

Aortic regurgitatio7i. — Often digitalis is harmful, 
for by prolonging the diastole more time is allowed 
for the blood to fall back through the imperfectly 
closed aortic orifice, and hence there is great danger 
of fatal syncope. The drug should only be given in 
cases of aortic regurgitation when the heart is rapid, 
or when there is evidence that not much blood 
regurgitates, or when there are reasons, such as the 
coincident presence of aortic obstruction, for wishing 
to strengthen and regulate the contraction, but then 
it may do much good. The dose must be small and 
the effects must be carefully watched. 

Aortic obstrziction. — This, unfortunately, is 
usually accompanied by aortic regurgitation ; but 
sometimes when it is wished to increase the force of 
the beat, and so to drive more blood through the 
constricted aortic orifice, digitalis is useful, or when 
auricular fibrillation accompanies aortic disease. 

Bright’s disease. — In cases of contracted granular 
kidney in which the associated cardiac condition has 
progressed so far that the case resembles one of 
primary mitral disease, digitalis is of service. A 
diuretic pill (commonly known as Guy’s pill), 
often used for this condition, consists of mer- 
curial pill, digitalis leaves, and squill, a grain of 
each, made up with extract of henbane. In the 
earlier stages of acute Bright’s disease it has been 
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given as a diuretic, but it is questionable whether 
it is right to increase the flow through an acutely 
inflamed organ; further, digitalis is always, unless 
the heart is ^seased, an uncertain diuretic. In 
chronic tubal nephritis uncomplicated by cardiac 
disease it is worse than useless, for it has no effect 
on the renal cells. 

Diseases of the cardiac muscle . — If the heart be 
fatty or otherwise degenerate, digitalis rarely does 
good. The wealdy acting heart that is mot with 
during pericarditis, pneumonia, typhoid fever, scarlet 
fever, rheumatism, and other acute diseases, even 
if no valvular defects are present, is often greatly 
strengthened by digitalis. For this purpose it may 
be combined with caffeine, or two drachms of the 
infusion may be given, with three minims of strong 
solution of ammonia, in a little water. Each con- 
traction is made more efficient, and the prolonged 
diastole allows more time for the muscle to rest. It 
is clear that in the course of twenty-four hours this 
additional repose, although but little in each cycle, 
will amount to a considerable time. Many men 
who have practised rowing or other hard exercise 
to excess suffer from shortness of breath, and the 
apex of the heart is found to be a little outside 
the normal position, but there is no demonstrable 
valvular lesion. This condition, which also occurs 
in soldiers after a long campaign, is benefited by 
digitalis. The dilatation of the right side of the 
heart that so frequently accompanies chronic disease 
of the lungs may be, but is not usually, improved 
by digitalis. 

Functional disease of the heart . — The irregular 
' palpitating beat, often seen apart from any organic 
' disease, is rarely benefited by digitalis, for it is com- 
, monly a result of indigestion, in which case the right 
treatment is, if possible, to cure the dyspepsia, and 
digitalis may excite indigestion. The functional 

16 
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affections of the heart met wath in highly neurotic 
subjects may be, but are not often, benefited by 
digitalis. 

ExoplithalmiG goitre may improve by long use 
of digitalis ; but generally this treatment fails. 

Hcemorrliage . — Digitalis was formerly given as a 
hasmostatic, but is now discarded as it is of no use. 

Alcoholism . — Moderate doses of digitalis have 
been said to be serviceable in chronic alcoholism on 
account of their stimulating effect on the circulation. 
Enormous doses have been given empirically in 
delirium tremens, but generally without any good 
result. 

Uterus . — Because of its power to contract the 
uterus digitalis may be useful in menorrhagia. 

It is often desirable to combine fluid preparations of 
digitalis with salts of iron ; the resulting mixture, which is 
usually inky from the action of the iron on the tannin in 
the digitalis, can be clarified by the addition of a little citric 
acid. Because of this difBculty the powdered digitalis leaves 
are often made into a piU with dried sulphate of iron. 

Antagonisms. 

Antaffonism between digitalis and aconite . — Aconite is a 
cardiac poison, weakening instead of strengthening the beat ; it 
dilates the peripheral vessels, it lowers the blood-pressure, and 
after death the heart is always found in a condition of diastole. 
In all these points it is antagonistic to digitalis. The action 
of aconite is very rapid, that of digitalis very clow. Therefore 
these drugs are not practical antidotes to each other in 
poisoning. 

Scopann is also physiologically antagonistic to digitalis. 

Digitalis is cumnlative. Patients who have taken it for 
a long while sometimes suddenly show symptoms of poisoning 
without any increase in the dose. This is because, as the 
drug is not excreted by the kidneys as fast as it is absorbed, 
it accumulates in the body, chiefly in the cardiac muscle. 
Those taking it constantly should generally omit it one week 
in every four. The most important symptom of poisoning is 
slowing of the pulse, but the most common is vomiting, and 
this often prevents its administration, but is least likely, it 
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is said, to occur when the preparation used is Riven unconi- 
bined with other drugs. The irregular appearance of vomUing 
is sometimes duo to the varying strength of the preparations 
(see Physiological Standardization, p. 9). 


STUOPBIAIVTIIUS. 

Stroplinntin Semina.-The dried ripe see^ of 
Stropliantlms hoinhi freed from awns. Equatorial West 
Africa. _ 

Chaiuctehs.— Oval-acuminate, greenish fawn, covorecl 
with appressed silky hairs, about 15 millimetres long, 4 milli- 
metres broad, base blunt, apex tapering, sides flattened, one 
side has a ridge from centre to apex, dorsal surface convex. 
Kernel white and oily, consisting of a straight embryo wth 
two thin cotyledons surrounded by their albumen. Odour 
characteristic. Taste very bitter. 

Composition. — The chief constituents are (1) Stropli- 
anthill, C A This is the active principle. It exists in 
all parts of the plant, but mostly in the seeds (8 to 10 per 
cent.). It is bitter and occurs as a transparent, white, crystal- 
line or as a pale yellow amorphous glucoside (being split up 
by acids into glucose and strophonthidin). Insoluble in 
chloroform and ether, soluble in water. (2) Kombic acid. 
!?•) Inein, an active principle. . . • j • 

Strophanthin is more suitable than digitalis derivatives 
for intravenous use. Dose to gr. in normal saline. 
It may cause abscesses if given subcutaneously or intra- 
muscularly. 


Preparations. 

Ir Extractum StropliantM.— Dried powdered 
strophanthus seeds are percolated with ether, dried, per- 
colated with alcohol, dried, and diluted with milk sugar. 

Dose, ^ to 1 gr.— 16 to 60 milligrms. 

2. Tinctura Strophanthi.— Dried strophantus 

seeds, 1 ; ether, q.s. ; alcohol (70 per cent.), 10. per- 
colate. 

Dose, 2 to 5 m.— 12 to 30 centimUs. 

This is made with four times the proportion of stro- 
phanthus seeds ordered for the corresponding preparation of 
the B. P. 1898. It is best given dropped in water immediately 
before being taken. 
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A.OTION. 

External. — N on e . 

Internal. — Gastro 'intestinal tract. — Like digi- 
talis, sfcrophantlius is liable to cause vomiting and 
diarrheea, especially if the dose be large. In small 
doses its bitter action may come into play, and then 
it wiU aid digestion like any other bitter stomachic. 

Heart. — Strophanthus acts on the heart of 
mammals exactly like digitalis, for it strengthens 
the force of the systole, prolongs the diastole, con- 
sequently slows the rate of the beat, and makes an 
irregular heart regular. The details of its cardiac 
action are the same as those of digitalis. 

Vessels. — It does not constrict the peripheral 
vessels, or at any rate very slightly ; therefore, any 
rise of blood-pressure is almost entirely due to the 
action of the drug on the heart. 

Kidneys. — Its action is the same as that of 
digitalis. 

Nervous system. — This is not affected. In toxic 
doses it is a direct poison to the voluntary muscles. 
Strophanthin is a powerful local anresthetic when 
dropped on the conjunctive. 

Bespiration. — No particular effect is produced. 

The African Komb6 arrow poison is made from 
strophanthus. 


Therapeutics. 

Strophanthus has precisely the same specific 
effect in auricular fibrillation and is used in the same 
varieties of cardiac disease as digitalis, and is therefore 
chiefly valuable in cases of auricular fibrillation in 
mitral disease. In the treatment of a case of heart 
disease, digitalis is usually given first; but if the 
patient does not improve on this, then strophanthus 
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may be tried. It will sometimes happen that stro- 
phanthus will not produce vomiting when digitalis 
does, hut there are many individual differences. 
Digitalis is usually given when a diuretic effect is 
desired. Strophanthus is not cumulative. It has been 
recommended in exophthalmic goitre. Probably 
other seeds than strophanthus seeds are often sold 
as such, hence the efficacy of the preparations is 
variable. 

Strophanthin is successfully used intravenously 
in urgent cases of cardiac failure. 


SQUIL.!.. 

Scilla. — Squill. The bulb of Urginea scilla; divested 
of its dry, membranous, outer scales, cut into slices and dried. 
When povideted should be kept quite dry over quioklime. 
Mediterranean coast. 

Chabactees. — The slices of the inner scales are curved, 
yellowish-white or pinkish, translucent strips, 1 to 2 in. long. 
Odour none. Taste very bitter. Easily pulverizable if dry, 
not if wet. 

Composition. — The chief constituents are — (1) Scillitoxin, 
or scillin, a glucoside, the most active principle. (2) Scilli- 
piorin, also active, and closely related to scillitoxin. 

Dose, 1 to 3 gr. — 6 to 20 centigrms. 


PreparaUons. 

1. Acetum Soillse. — Squill, 10 ; acetic acid, 10 ; 
distilled water, 32. Macerate. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

This is approximately twice the strength of Acetum 
Soillse, B. P. 1898. 

2. Oxymel Soillse. — Vinegar of squill, 200; 
purified honey, 500. 

Dose, J to 1 fl. dr. — 2 to 4 mils. 

3. Sympns Soillse. — Acetum Scilloe, 175 ; sugar, 
C50 ; water, to 1000. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 
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4. PiltilalpecacTianliEe cum Soilla Squill, 1; 

compound ipecacuanha powder, 3 ; ammoniacum, 1 ; 
syrup of glucose, q.s. Strength of opium, o per cent. 

Dose, 4 to 8 — 25 to 50 centigrms. 

5. Piltila ScillsB Composita. — Squill, 25 ; gin- 
ger, 20; ammoniacum, 20; hard soap, 15; syrup of 
glucose, 20. 

Dose, 4 to 8 gr. — 25 to SO centigurms. 

6. Tinctura Scillse. — Squill, 2; alcohol (60 per 
cent.), 10. Macerate. 

Dose, 5 to IS m. — 3 to 10 decimils. 


Action. 

Squill so closely resembles digitalis in its action 
that the account of that drug will apply to squill 
with the following additions. Many believe that 
squill is a more powerful gastro-intestinal irritant ; 
and that vomiting and purging result from even 
moderate doses, but often this is not so. In the 
second place, some constituent of squill is excreted 
by the bronchial mucous membrane, and irritates it. 
The vascularity and the amount and fluidity of 
secretion are thereby increased. Squill is, therefore, 
an expectorant. Thirdly, squill in the course of its 
excretion through the kidneys stimulates them ; it 
is, therefore, a more energetic diuretic than digitalis, 
and it may irritate the kidneys excessively. 


Thebapeutics. 

Because of its irritating properties squill is not 
given alone, but it is frequently combined with digi- 
talis when that drug is administered for heart 
disease or as a diuretic. A very favourite diuretic 
pill is composed of powdered squill, powdered digi- 
talis leaves and blue pill, 1 grain (6 centigrms.) of 
each, made up with some simple vehicle. 
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Squill is much used as an expectorant, but it is 
always prescribed in combination ; it is too irritating 
to the bronchial mucous membrane for it to be given 
in acute bronchitis ; nor should it be chosen in 
phthisis, lest it should cause dyspepsia; but it is 
valuable in chronic bronchitis if the secretion is 
scanty. 

Squill should not be given in acute Bright’s 
disease, for it is too irritating to the kidneys. 


INDIAN SQUII.L,. 

IJrg'iil.ea.. — The younger bulbs of Urginea indica, 
taken soon after the plant has flowered, divested of their dry, 
outer, membranous coats, cut into slices and dried. When 
powdered should be kept dry over quicklime. 

Characters. — Curved or sickle-shaped strips, separated 
or connected, several together, to a portion of the shortened 
axis. Yellowish white, no odour, taste bitter. 

Dose, 1 to 3 gr. — 6 to 20 centigrms. 


Preparations. 

1. Acetum TJrginere. — Urginea, 10; acetic acid, 
10 ; distilled water, 32. Macerate. 

Dose, 5 to 15 in..— 3 to 10 decimils. 

This preparation is twice the strength of the 
Acetum Urginea of the Indian and Colonial 
Addendum, 1900. 

2. Oxymel Drgineee. — Yinegarof Urginea, 200 ; 
purified honey, 500. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

3. Pilula Ipecacuanhse cum Urginea. — Com- 
pound ipecacuanha powder, 3 ; urginea, 1 ; ammonia- 
cum, 1 ; syrup of glucose, q.s. Strength of opium 
5 per cent. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

4. Pilula Urginere Composita. — Urginea. 25 ; 
ginger, 20 ; ammoniacum, 20 ; hard soap, 15 ; syrup of 
glucose, 20. 

Dose, 4 to ” gr. — 25 to 50 centigrms. 
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5. SyruptiB TTrgineED. — Vinegar of urginea, 
175 ; refined sugar, 650 ; water to 1000, 

Dose, ^ to 1 fl, dr. — 2 to 4 mils. 

6. Tinctura XTrgfineio. — 2 in 10 of alcohol (60 
per cent.). Macerate. 

Dose, 5 to 15 m. — 3 to 10 decimils. 


Action and Thebapeutics. 

Urginea lias precisely the same action and use as 
squill. It is used chiefly in India and the East. 

Convallaria Majalis.— (Not official.) 

The lily of the valley. The entire plant is used. 

OnAiiACTEns. — Leaves 4 to 6 in. long, radical, oblong, taper- 
ing. Flower stem leafless, radical, shorter than the leaves. 
Flowers white, bell-shaped, drooping, forming a loose raceme. 

Composition. — The chief constituents are — (1) Convalla 
marin, a glucoside, the active principle. (2) Convallarin, a 
glucoside, said only to purge. 

Preparation (B. P. C.). 

Tinctura Convallarira. — The flowers, 1 ; alcohol 
(60 per cent.), 8. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

The action of Convallaria Majalis is probably precisely 
that of digitalis, and it may be given in exactly the same 
varieties of heart disease. It is sometimes successful when 
digitalis has failed. It is not so powerful as digitalis, but 
some find it less likely to produce sickness. 

JGrytlu’oplilcBum.— (Not official.) 

CascaBark. — Synonyms . — Sassy bark; Ordeal bark. The 
bark of Erythrophlceum guineense Africa. 

Composition. — The active principle is erythrophloeine, an 
alkaloid. 


Preparation (B. P. C.). 

Tinctura Erythrophloei. — Sassy bark, 1 ; 
hoi (90 per cent.), 10. 

Dose, 5 to 10 m. — 3 to 6 decimils^ 


alco 
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The action of erythrophlceum is much the same as that 
of digitalis, and it may be used for the same class of cases. 
It is, however, more likely to cause vomiting, and the action 
on the inhibitory vagal mechanism is much more marked 
than that on the cardiac muscle. 

ApocynHin. — (Not official.) Synonym. — Canadian 
Hemp. The rhizome of root of Apocymim amnabinum. 

Composition. — It contains a crystalline body, apocynin, 
which is inert, and an active principle, cynotoxin or apocy- 
namarin. 

The action of Apocynum is much the same as that of the 
other members of the digitalis group, except that it is often a 
considerable gastro-intestinal irritant ; it contracts the vessels 
more than digitalis but does not act on the kidney directly. 
It is usually given as a tincture (B. P. C.). Dose 5 to 10 
m. — 3 to 6 decimils. 


ChiBB II.— The Aconite C3xonp, 

ACONITE. 

Aconiti Radix. — Aconite Boot. The dried root of 
Aconitum nayellus. 

Chakactebs. — Usually 4 to 10 centimetres long. Upper 
extremity is 1 to 2 centimetres in diameter ; conical, 
shrivelled, shows scars of broken rootlets ; dark brown exter- 
nally, whitish internally. Has a central axis with rays. 
Cautiously chewed, produces after some minutes tingling and 
numbness. Yields not less than 0'4 per cent, of ether-soluble 
alkaloids. Besembles horseradish {see p. 647). 

Composition. — The chief active principle is the alkaloid 
aconitine {see p. 458). Two other alkaloids are present, viz. 
aoonine and benzaconine. Some commercial specimens of 
aconitine consist chiefly of these, which are much less 
powerful. 

Preparations. 

1. Iiinimentum Aconiti. — Powdered root, 500 ; 
camphor, q.s. ; alcohol {90 per cent.), q.s. Strength . — 
0'2 per cent, or 0-2 grm, in 100 millilitres. 
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2 . Tinctnra Aconiti. — Powdered root, 1 ; alco- 
hol (70 per cent.), q.s. Percolate. Strength.— This 
contains 0-04 grm. of ether-soluble alkaloids in 100 
millilitres. 

Dose, 2 to 5 m. — 12 to 30 centimils. 

It is twice ns strong ns the corresponding prepara- 
tion, B.P. 1898. 

Acoiutiim. — Aconitine. 

SotrnoE. — An alkaloid obtained from aconite root. 

CnAKACXEKS. — Colourless, hexagonal prisms of the rhombic 
system. Melting-point, 198°C. Produces tingling when 
placed on tongue. Its salts are crystalline. Its solutions 
acidulated with acetic acid give a red crystalline precipitate 
on addition of potassium permanganate. By partial hydro- 
lysis aconitine forms benzaconine, and on further hydrolysis 
it forms aconine and benzoic acid. Solubility . — Readily in 
alcohol and chloroform, less so in ether ; nearly insoluble in 
water. 

Preparation. 

IJngTientam Aconitine. — Aconitine, 1 ; oleic 
acid, 8 ; prepared lard, 41. 

In India prepared suet should be used instead of 
prepared lard. 


Action. 

The action of aconite, which has been re- 
studied by Cash and Dunstan, is due chiefly to the 
aconitine in it, and therefore they may be considered 
together. (For Benzaconine and Aconine see p. 460.) 

External. — Applied to the skin, to a mucous 
membrane, or to a raw surface, aconitine, and there- 
fore aconite, first stimulates and then paralyses the 
sensory nerves ; it thus causes first tingling, then 
numbness and local anaesthesia for touch, pain, and 
temperature, which last some time. Unless the skin 
is sound a dangerous quantity may be absorbed. It 
is intensely irritant to the nostrils, causing, when it 
is inhaled, sneezing and much secretion with an icy 
cold sensation. 
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Internal. — Gastro-intestinal tract . — Numbness 
and tingling are produced in the moutb and a 
greatly increased flow of saliva. There are no other 
gastro-intestinal symptoms provided the dose is not 
very large ; if it is, there may he vomiting and 
purging. 

Heart . — With small doses the rate of the beat is, 
according to some, slowed. Others say they have 
no effect. If more is given the force and tension 
become less, and the pulse is slowed from stimulation 
of the vagus centre. But after larger doses the pulse 
quickens, misses heats, and becomes irregular. Many 
of the ventricular beats have no corresponding auri- 
cular contraction, although the two auricles always 
contract together and the two ventricles always con- 
tract together. As the irregularity and frequency of 
ventricular contractions increase, the blood-pressure 
rapidly undergoes great variations. It is not until • 
quite the end of its action that aconite influences 
the heart muscle. The ventricles, always more 
affected than the auricles, pass into a condition of 
dehrium. Moderate doses lead to a faU of blood- 
pressure, almost entirely secondary to the action 
on the heart or its nerves. The vaso-motor centre 
is only slightly affected. 

Respiration. — This, after a transitory quickening, 
is steadied and slowed, expiration being considerably 
prolonged. The movements become more slow and 
dyspnceal, the respiratory centre is then powerfully 
depressed, but it is not easy to decide whether death 
is due to this or to cardiac failure. 

Nervous system . — It appears clear that aconite, 
whether given internally or apphed locally, depresses 
the activity of the peripheral terminations of the 
nerves ; the nerves of common sensation and tem- 
perature are affected long before the motor. Any 
pain that may be present is relieved. Large doses 
in man cause clonic convulsions, chiefly respiratory. 
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Later on the paralysis of the motor nerves gives 
rise to muscular -weakness. It is doubtful whether 
the cord is influenced. The cerebrum is not. The 
pupil is dilated. 

Temperature . — Aconite causes a febrile tempera- 
ture to fall. This is in part due to its action on the 
circulation and respiration, but probably other causes 
are at work. 

Shm . — Aconite is a mild diaphoretic ; in this 
case also we do not understand how it acts. Occa- 
sionally it produces an erythematous rash. 

Kidneys . — It is said to be a feeble diuretic, but its 
effect is very slight. Aconitine is excreted in the 
urine. 

Benzaconine is bitter, and does not cause tingling 
or numbness of mucous surfaces ; in large doses it 
slows the pulse-beat very strikingly because the 
auricular beats are frequently not followed by ven- 
tricular contraction. Its action is probably chiefly on 
the heart muscle itself. It does not paralyse sensory 
nerves, but greatly interferes with motor nerves and 
causes a semi-comatose condition. The fall of tem- 
perature produced by it is very slight. It wiU be 
noticed that it is in almost all respects contrary in 
action to aconitine. 

Aconine is bitter, but does not produce numbness. 
It is non-toxic as regards the heart, and opposes 
the cardiac incoordination and asequence caused by 
aconitine. It depresses motor nerves and respiration 
very strikingly, probably acting like curare. 

It is worth noting that, whilst the introduction 
into aconitine of two additional acetyl groups (as in 
diacetyl-aconitine) gives rise to a derivative very 
similar in action to aconitine, the loss of the acetyl 
group, as in benzaconine, almost entirely abolishes all 
physiological resemblance to aconitine. On the other 
hand, the removal of the benzoyl radical from benz- 
aconine (aconine remaining) produces much less 
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alteration in action although it does diminish the 
toxicity of benzaconine. Indaconitine, Pseudaconi- 
tine, and Bikhaconitine are alkaloids derived from 
Indian aconite. 


Theeapeutics. 

External. — As aconite produces local anaesthesia, 
it is applied externally and often with great benefit in 
cases of neuralgia, especially facial neuralgia. Fre- 
quently it fails, and we cannot tell beforehand whether 
it will succeed. A small piece of the ointment may 
be rubbed in till numbness is produced, but as this 
is a very expensive preparation it is usually better 
to paint on the liniment with a camel’s-hair brush. 
The pain of chronic rheumatism is sometimes re- 
lieved by aconite. Ohloroformum Aconiti (a B. P. 0. 
preparation) and Linimentum Aconiti Composi- 
tum, commonly called A.B.C. Liniment, because it 
contains equal parts of Aconite, Belladonna, and 
Chloroform liniments, are excellent preparations for 
external use. Aconite should never be used exter- 
nally unless the skin is quite sound. Oollodium 
Anodynum (B. P. G.), often called Anodyne Colloid, is 
useful for relieving pain. It contains aconitine and 
veratrine dissolved in acetone collodion. Sciatica 
and neuralgia are benefited by it. 

Internal. — Aconite may be given internally for 
neuralgia, but it does not succeed nearly so well as 
when applied externally. It is not used internally so 
much as formerly, when it was administered in almost 
every febrile disease, with the object of decreasing the 
force and tension of the pulse. It was said to do this 
very effectually, but Price did not find that it reduced 
the rate of the pulse in some patients he examined ; 
the reason why it is not so popular at the present time 
is that it is not now thought desirable to reduce the 
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force and frequency of the heart in these diseases. 
Perhaps it is used too little, for many believe that 
the milder febrile diseases, such as tonsilitis, laryn- 
gitis, or a common cold, are distinctly benefited by 
aconite, especially if they occur in children. In 
addition to retarding the pulse it increases per- 
spiration and lowers the temperature. As large 
doses diminish the force of the heart, it is usually 
given in doses of two or three minims of the tincture 
every hour or so till the pulse falls to nearly normal; 
for the same reason it is not advisable to use it for 
prolonged fevers, as typhoid, nor when the heart is 
diseased, except in the few cases in which there is 
sufficient compensative cardiac hypertrophy. In 
such cardiac cases it is sometimes useful to slow 
the pulse, even when there is no fever. It will occa- 
sionally relieve the pain of aneurysm. A common 
practice was to combine with it one or two drops of 
Vinum Antimoniale, as that has much the same action 
on the heart. 


Toxicologt. 

The symptoms come on quickly ; in a few minutes there 
is a severe burning, tingling sensation in the mouth, followed 
by numbness. Vomiting begins in an hour or so, and is very 
severe. There is an intense abdominal burning sensation. The 
skin is cold and clammy. Numbness and tingling with a sense 
of formication of the whole skin trouble the patient very much. 
The pupils are dilated, the eyes fixed and staring. The muscles 
become very feeble, hence he staggers. The pulse is small, weak, 
and irregular. There is difficulty of respiration. Death takes 
place from asphyxia, or in some oases from syncope. The 
patient is often conscious to the last. Post vwrtem . — The 
usual signs of death from asphyxia are seen. 

Treatment . — Wash out the stomach promptly ; give emetics 
(p. 145). Use artificial respiration early. Inject stimulants, 
as ether or brandy, subcutaneously. Atropine and the tincture 
of digitalis should be given by mouth or subcutaneously. Hot 
blankets and bottles. 
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Vcratrinc. — (Not official.) 

Veratrine, an alkaloid or mixture of alkaloids obtained 
from cevadilla, the dried ripe seeds of Schccnocaulonofficinale. 
It usually consists of veratrine and slight admixtures of tvro 
other alkaloids, oevadine and eevadilline. 

Source. — Prepared from cevadilla by precipitation with 
ammonia. 

Characters. — A pale grey amorphous powder. Odour 
none, but very irritating to the nostrils. Taste very bitter and. 
acrid. Solubility 1 in 6 of ether ; 1 in 3 of alcohol (90 per- 

cent.) ; readily in dilute acids ; very feebly in water. 

Dose, to i gr. — 1 to 4 milligrms — in pill. 

Pure veratrine, CajHjjNOo, crystallizes in rhombic prisms 
but the veratrine usually seen is very rarely pure. 


Action. 

External. — Veratrine if it is applied to the un- 
broken skin, and especially if it is rubbed in, produces 
tingling and numbness, followed by a sensation of 
coldness and ansestbesia to pain, touch, and tem- 
perature. Given subcutaneously, it causes violent 
pain and irritation, 

Internal.^ — Gastro-intestinal tract . — Inhalation 
of the minutest portion causes great irritation of the 
mucous membrane of the nose, violent sneezing, and 
a free discharge of mucus, which may be bloody. A 
speck on the tongue gives rise to burning pain and 
profuse salivation. In the stomach and intestine 
it produces great epigastric pain, vomiting, and 
diarrhoea. These results also occur if it is given 
subcutaneously. 

Blood . — Veratrine is quickly absorbed. It is not 
known to affect the living blood, but it kills the 
white corpuscles in drawn blood. 

Heart . — It acts directly on the cardiac muscle 
as it does upon voluntary muscle : that is .to say, 
the contractions of the heart become fewer, but 
each lasts a very long while until ultimately the 
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heart stops in systole. It also acts on the vag^s as 
on spinal nerves, the functional acthity being first 
exalted, and this is partly the reason of the slowing 
of the heart ; afterwards the vagus is depressed, but 
this does not cause a quickening of the pulse, because 
of the action of the veratrine on the cardiac muscle, 
but it may make the beat irregular. The blood- 
pressure at first rises from the increased force of the 
beat, but as the heart slows it falls. The muscular 
action is most evident in frogs, the vagal in 
mammals. 

Bcspiration . — Small doses quicken respiration, 
largo ones retard it, producing long pauses, and 
finally arresting it. These results are probably due 
at first to stimulation, and afterwards to paralysis 
of the ends of the vagus in the lung, and to paralysis 
of the respiratory centres. The temperature is 
lowered. 

Ne7'votc$ system . — The brain is unaffected, and 
probably veratrine has no influence on the spinal cord. 
Motor nerves are first excited and then paralysed 
by large doses, and the same is true of sensory nerves 
and their endings in smaller doses, but here the 
primary stimulation is more marked, hence the 
transient pain produced by local inunction. 

Muscles . — The effect of veratrine is peculiar and 
characteristic. In animals to which it has been given, 
or in excised muscles to which it is applied, it is 
found that the period during which a single con- 
traction lasts is enormously prolonged. If a tracing 
of the contraction be taken it will be seen that the 
time of the ascent of the curve is unaltered, that the 
height. is greatly increased and the descent is extra- 
ordinarily extended. This is a genuine lengthened 
contraction, which is neither rigor nor tetanus, but 
it almost exactly resembles the contraction of the 
muscles met with in Thomsen’s disease. This effect 
of veratrine disappears if the muscle is cooled. 
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Therapeutics. 

External. — ^Veratrine has been used as an in- 
unction for neuralgia, and sometimes it succeeds 
admirably, generally in the same class of cases as are 
benefited by the local application of aconite. 

Internal, — It is rarely given internally, as it has 
such a powerful and peculiar action on the heart. 


GEOUP III. 

Vegetable Drags employed for their Action on the 
Respiratory Organs, and not falling among 
Volatile Oils (q.v.). 

Senega, Ipecacuanha, Dobelia, Virginian 

The first three are gastro-intestinal irritants. Senega and 
ipecacuanha are both excreted by the bronchial mucoUe mena- 
brane, which they irritate. Group II. is connected with this 
group by senega, which acts on the heart like squill, and squill 
like senega is excreted by the bronchial mucous membraue. 


SENEGA. 

Senegae Radix.— The dried root of Polygala senega. 
From North America. 

Chasacteks. — Slender roots 5 to 10 centimetres long, of 
which the upper end is an irregular knotty tuberosity with 
remains of small stems, tapering below into a tortuous wrinkled 
keeled root, | to in. thick. Bark yellowish or brownish grey, 
transversely cracked. Fracture short and brittle. Odour of 
bark peculiar and rancid, its taste at first sweetish, but after- 
wards very sour, and causing a flow of saliva. Central column 
woody, tasteless, and inodorous. Resembling senega root.— 
Arnica, Valerian, Serpentary, and Green Hellebore, but none 
of these have a keel. 

CoMPOsmoN. — The chief constituents are — (1) genegin, 
a gluooside, is the active principle, is identical with Saponin, 
found in Saponaria (Quillaia bark, g.u.), and many other 
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plnnts. Saponin is decomposed by hydrochloric acid into sugar 
and sapogenin. It exists ns n white powder, which forms a 
soapy emulsion when mixed with water. (2) Polygalic acid. 
IjirunrriES. — Other roots are mixed with it. 

Preparations. 

1. Infusnm Senegro. — Senega root powdered, 1; 
boiling water, 20. 

Dose, i to 1 fl. 02 . — 15 to 30 mils. 

2. TincturaSene^. — 2 to 10 of alcohol (60 per 
cent.). Percolate. 

Dose, § to 1 fl. dr. — 2 to 4: mils. 


Action. 

External. — Saponin is a powerful irritant, and 
hence senega is an irritant to the skin. 

Internal . — Alimentary canal . — Senega is an irri- 
tant here also, producing salivation, vomiting, and 
diarrhoea. Even small doses often cause indigestion. 

Circulation . — If injected into the blood saponin 
circulates as such. It arrests the heart in diastole, 
and is a general protoplasmic poison. It is excreted 
by the sidn, the bronchial mucous membrane, and 
the kidneys, but when given by the mouth its action is 
usually limited to the alimentary canal, as very little 
is absorbed. 

Bespiration . — When the powdered root is in- 
haled its saponin is a violent irritant to the 
nose, causing sneezing and coughing, together with 
hypersemia and increased secretion from the res- 
piratory mucous membrane. Saponin taken by the 
mouth is, to a small extent, absorbed from the 
stomach and excreted by the lungs, and so increases 
the bronchial secretion and the tendency to cough. 
Senega is therefore a stimulating expectorant. 

Kidneys . — It is a diuretic, because the excretion 
of saponin through the kidneys causes irritation of 
them. 
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Therapeutics. 

Senega is only used as a stimulating expectorant. 
It is evident that it may be useful in bronchitis, when 
the secretion is scanty, and when the power to cough 
is feeble. As when absorbed it is an irritant to the 
bronchial mucous membrane, it must not be given 
in acute bronchitis, and its action as a general irritant 
and protoplasmic poison often renders it undesirable. 


IPECACUAJVHA. 

Ipccacuanlia; Radix.— The dried root of Psycho- 
tria ipecacuanha. Brazil. 

Chaeactees. — Twisted pieces not more than 15 centi- 
metres long or 6 millimetres thick. Cortical portion thick, 
dark red or brown, annulated, with a short, resinous waxy 
fracture. Central portion whitish, woody axis. Taste acrid 
bitter. Odour slight, peculiar. 

Composition. — The chief constituents are — (1) Emetine, 
C, 5 H.^,N 02 , or methyl-cephaeline, an alkaloid, an amorphous 
white powder (turns yellow on keeping), soluble in alcohol, 
ether, and chloroform, not in caustic alkali. (2) Cephaeline, 
CjjHssNjO,. Colourless' (turns yellow on keeping), soluble in 
caustic alkali, less soluble in ether than emetine, but freely in 
alcohol and chloroform. (3) A third alkaloid, psychotrine, 
exists in minute quantities. (4) A mixture called ipecaouanhic 
or cephaelic acid. (5) A glucoside. (6) Tannin, volatile oil, 
starch, gum, &e. 

Powdered ipecacuanha "root, if used for official purposes 
other than thepreparation of standardizedpreparations,must be 
adjusted by the addition of milk sugar till it contains 2 per cent, 
of alkaloids. The proportion of each varies in difierent speci- 
mens of the root, but as a rule there is twice as much emetine 
as cephaeline. Emetine hydrochloride and hydrobromide 
are in the market ; a solution of ether of 1 grain in 8 fl. oz. 
of sherry is about the same strength as Vinum Ipecacuanhie. 

Impdkities. — Hemidesmus, which is cracked, not annu- 
lated. Almond powder, occasionally found mixed with pow- 
dered ipecacuanha root, gives odour of prussic acid when 
moistened. 

Dose of powdered root, I to 2 gr. — 3 .to 12 centi- 
grms. (expectorant), 15 to 30 gv . — 1 to 2 grins, (emetic). 
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Preparations. 

1. Estractum IpecaouanliEB Iiiquidtun. — 
Powdered ipecacuanha percolated with alcohol (90 
per cent.), q.s. Standardised to contain 2*0 per cent, 
of the alkaloids of the root. 

Bose, h to 2 m. — 3 to 12 centimils. 

2. Vinum IpecacnanhEB.— Liquid extract of 
ipecacuanha, 1 ; sherry, 19. Strength. — O'l per cent, 
of total alkaloids. 

Bose, 10 to 30 m. — 6 to IS decimils (ex- 
pectorant) ; 4 to 6 fl. dr. — 16 to 24 mils (emetic). 

3. Pulvis Ipecacuanha Compositus. — Syn- 
onyyn. — Dover's powder. Ipecacuanha, 1; opium, 1; 
sulphate of potassium, 8. Strength. — 10 per cent, of 
opium. 

Bose, 5 to 15 gfr. — 3 to 10 decigrms. 

4. Pilula Ipecacuanhre cum Scilla. — Com- 
pound ipecacuanha powder, 3; squill, 1; ammoniaoum, 
I ; syrup of glucose, q.s. Strength, — 5 per cent, of 
opium. 

Bose, 4 to 8 gv . — 25 to 50 centigrms. 

5. Pilula IpecacuanhEO cum tJrginea. — Com- 
pound ipecacuanha powder, 3 ; urginea, 1 ; ammo- 
niacum, 1 . Strength. — 5 per cent, of opium. 

Bose, 4 to 8 gr. — 25 to 50 centigrms. 

6. Trochiscus Ipecacuanhee. — 0-016 grm. or 
gr. of ipecacuanha in each ; made with a simple 

basis. 

7. Trochiscus OTorphinse et Ipeoacuanhse. — 
Ipecacuanha, gr. ; morphine hydrochloride, ^ gr. 
in each (see Morphine, p. 364) ; made with a tolu basis. 

' Action. 

External. — Ipecacuanha powder is a powerful 
irritant to the skin, producing redness, vesication, 
and pustulation. It has some antiseptic powers, for 
it can destroy anthrax bacilli, but it has no effect on 
the spores. This property is not due to its emetine, 
but to some other constituent ; on the other hand, 
a solution of emetine wiU destroy the dysenteric 
amoeba in broth culture. 
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tines, and of the respiratory passages if ipecacuanha 
powder has been inhaled. 

Skin . — Ipecacuanha is a mild diaphoretic. 

Therapeutics. 

External. — Ipecacuanha is not employed for 
its external irritant effect. It has been used with 
success, as an antiseptic, in cases of anthrax. It 
is directed that the wound should be dressed with 
the powdered root, and that 5 grains (3 decigrms.) 
should be taken by the mouth every four hours. 

Internal. — Stomach. — Occasionally in small 
doses, such as 4 or 5 minims (2 or 3 decimils) 
of the vinum or gr. (16 milligrms.) of the 
powdered root, it is employed as a stomachic, and 
these quantities may even stop vomiting when other 
drugs have failed. A usual prescription to arrest the 
vomiting of pregnancy is a minim of ipecacuanha 
wine in water every half-hour. The compound 
powder has been praised in cases of gastric ulcer ; 
probably any good effect it may have is due to its 
stimulating power. Ipecacuanha is a very common 
emetic. It should not be given when it is desired, as in 
cases of poisoning, to empty the stomach quickly, for 
some time elapses before it is absorbed and influences 
the medulla ; nor should it be given to the very 
feeble, for it has no action that will counteract the 
depression of the vomiting. But it is an excellent 
emetic when it is wished, by the act of vomiting, to 
empty the air-passages, as in bronchitis, the early 
stages of diphtheria, tracheitis, and laryngitis, for not 
only the vomiting but the effect of the ipecacuanha 
on the respiratory tract will be beneficial. It is 
chiefly employed for this purpose in children, as 
they cannot cough weU, and often it seems to act 
like a charm. A good emetic powder consists of, 
for an adult, 20 grains (12 decigrms.) of powdered 
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ipecacuanlia mth ^ gr. (80 milligrms.) of tartarated 
antimony. 

The emetine contained in ipecacuanha is a specific 
for amcebic dysentery. But when diluted, outside 
the body, to the extent it must be by the intestinal 
contents emetine is not a powerful poison to the 
amcehfe, although it certainly kills them in the 
intestine, therefore its action there is not precisely 
understood. If ipecacuanha itself is used large doses 
must be given — 30 grains (2 grms.) of the powdered 
root in a single dose on one day, 25 grs. the next, 
and so on till 145 grs. have been taken. But this 
treatment often makes the patient sick. Therefore 
all cases and carriers are best treated by giving by 
mouth in a cachet about 9 p.m., 3 gr. daily for 12 days 
of the insoluble double iodide of emetine and bismuth. 
Emetine is slowly liberated from this in the intestine ; 
sometimes the irritation caused by it is a drawback, 
then it may be combined with a little powdered opium. 
If even then vomiting is caused, emetine or better 
still the hydrochloride, as it is more soluble, is 
usually given intramuscularly, J gr. (30 milligrms.) 
night and morning and later on once a day. 

The prolonged use of emetine leads to profuse 
diarrhoea, emaciation and, in animals, death. 

Half a grain to a grain is often combined in a 
pill with other so-called cholagogues to relieve cases 
of hepatic dyspepsia, and sometimes with excellent 
results. 

Respiration . — Ipecacuanha is a very common ex- 
pectorant. Lozenges may be sucked, or the acetum 
or vinum may be given internally. It is suitable in 
cases of bronchitis or phthisis in which the secretion 
is scanty, and therefore there is much purposeless 
cough ; and also when the disease is long-standing, 
for then the stimulation of the chronically inflamed 
mucous membrane will aid the cure of it. Its power 
of exciting the act of coughing adds to its usefulness. 
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Skin. — Dover’s powder is very commonly used 
as a diaphoretic in mild feverish attacks. 

LOBEI.IA. 

JjObclia. — The dried flowering herb ol Lobelia inflata. 
North America. 

CuAiucTnuH. — The Etems are angular, channelled and 
with narrow wings. Purple, scarred, hairy. Capsules inflated, 
two-celled, containing minute oblong reticulated brown seeds. 
Odour irritating. Taste first mild, then burning and acrid 
when chewed. 

Composition.— The chief constituents are — (1) Lobelme, 
a liquid volatile oily alkaloid, 30 per cent. Taste pungent. 
Odour like tobacco. It is combined with (2) lobelic acid, and 
forms crystallizable salts. (3) Inflatine. 

iNCOMPATiniiES. — Caustic alkalies, as they decompose 
lobelino. 

Preparation. 

Tincturaliohelim iEtlierea. — Lobelia, 1 ; spirit 
of ether, 6. Percolate. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

Action. 

External. — Lobelia has no effect on the skin, but 
it is stated that poisonous symptoms may occur from 
absorption of it through the epidermis. 

Internal. — Gastro-intestinal tract. — Moderate or 
large doses are powerfully irritant, and cause violent 
vomiting and purging. These results are accom- 
panied by very intense prostration, as shown by the 
feeble pulse, cold sweats, pale skin, and great muscu- 
lar relaxation. 

Girculation. — The heart is at first stimulated, 
but soon depressed, and it finally becomes rapid, 
irregular, and feeble. The blood-pressure falls. 
These effects on the gastro-intestinal tract and 
circulation are due, like those of nicotine and coniine, 
to paralysis of nerve ganglia. 

Bespiration. — Small doses slow respiration ; large 
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doses strongly depress the respiratory centre, and 
death takes place from respiratory failure'. The 
muscular coat of the bronchi is relaxed. 

Nervous system . — Toxic doses are required to 
affect the higher cerebral centres, and then coma 
and convulsions are produced, but it is not clear how 
far these results are due to asphyxia. Experiments 
seem to show that the motor centres of the cord are 
depressed. Muscles and nerves are unaffected. 

Lobeline is probably excreted by the kidneys 
and skin. 


Therapeutics. 

Lobelia has been recommended as a purgative 
and as an emetic, but it should not be used for these 
purposes, because of its great liability to produce 
collapse. It is employed in asthma to relax the 
rntiscular coat of the bronchial tubes, but it is of very 
little use unless large doses are given and they are 
not to be recommended because of the severe depres- 
sion they cause. It may also be prescribed for bron- 
• chitis accompanied by spasmodic dyspnoea. 

VIRGINIAN PRUNE BARK. 

Pruni Virginiaiiae Cortex. — The bark of Prunus 
serotina, the wild cherry, collected in the autumn. 

Chakaotebs. — Curved pieces or fragments about 3 milli- 
metres thick. Frequently smooth and reddish, with trans- 
versely elongated lentioels and short granular fracture. 
Taste, astringent and bitter. Odour after maceration with 
water like bitter almonds. 

Composition It contains (1) Amygdalin, which yields 

with water glucose, hydrocyanic acid, and essential oil of 
bitter almonds (2) Emulsin. 

Preparations. 

1. Sympus Pruni Vir^niaum. — Virginian 
prune bark, 150 ; refined sugar, 750 ; glycerin, 651 ; 
water to 1000. Percolate. 

Dose, i to 1 fl. dr. — 2 to 4 mils. 
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2. Tiaictnra Pinmi Vir^inianffl. — Virginian 
pifune bark, 200 ; alcohol (90 per cent.), 5G5 ; dis- 
tilled water, 3G5 ; glycerin, 100. Macerate. 

Dose, -3 to 1 fl. dr. — 2 to 4 mils. 

Action and Therapeutics. 

When this drug is treated with •water, hydrocyanic 
acid is formed, and that is probably the reason "why 
it is efficacious in relieving cough, especially a hack- 
ing cough, by "which nothhig is expectorated, for 
prussic acid diminishes reflex excitability. Virginian 
prune is a very favourite remedy, and the syrup is a 
very useful flavouring agent for cough mixtures. 


GROTIP IV. 

Vegetable Drags having Antiperiodic, Antipyretic, 
and Antiseptic Properties. 

Cinchona Bark, Quinine, Salicin, Salicylates, 

Oil of Gaultheria, Alstonia, Berberis. 

CIWCUONA ItAfEK. 

Cinckoiiac Rukrae Cortex. — ^Ked Cinchona Bark. 
The dried bark of the stern and branches of cultivated plants 
of Cinchona succiruhra. 

Chakactbrs. — Quills or incurved pieces, five to thirty 
centimetres long, two and a half to sis millimetres thick, 
coated with periderm. Outer surface rough from longi- 
tudinal furrows, ridges, transverse cracks, annular fissures, 
and warts, brownish or reddish brown. Inner surface brick- 
red or deep reddish brown, irregularly and coarsely striated. 
Fracture nearly close in the smaller quills, finely fibrous in 
the larger. Powder brown or reddish brown. No odour. 
Taste bitter and astringent. 

CosiposiTioN. — The chief constituents of cinchona bark 
are four alkaloids, two acids, a gluooside, tannin, a colouring 
matter, and a volatile oil. (There are thirty-one cinchona 
alkaloids, but only four are important.) 
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(1) Quinine. — An alkaloid. Exists as the hy- 

drate. White aoicular crystals, inodorous, very bitter. Gives 
a green colour with chlorine water and ammonia ; turns the 
plane of polarization to the left ; solutions of its salts are fluo- 
rescent. Soluble in ether and in ammonia. Forms salts with 
acids. (See Sulphate and Hydrochloride, pp. 476 to 478.) 

(2) Quinidine. — An alltaloid. C.^„Hj,N„02. Isomeric with 
quinine, differing from it only in crystallizing in prisms, turn- 
ing the plane of polarization to the right, and not being soluble 
in ammonia except in excess. 

(3) Cinchonine. — An alkaloid. CjaH^^O. Colourless 
prisms, inodorous, bitter. No green colour with chlorine water 
and ammonia. Turns the plane of polarization to the right. 
Not fluorescent. Almost insoluble in ether and in ammonia. 

(4) Cinchonidine. — An alkaloid. C,„H.2N„0. Isomeric 
with cinchonine, differing from it in turning the plane of 
polarization to the left, being sparingly soluble in ether, 
and being slightly fluorescent. 

Good red bark should yield 5 to 6 per cent, alkaloids, not 
less than half being quinine and cinchonidine. Of non-ofiBcial 
cinchona barks, good yellow bark should yield 2'5 to 3'0 per 
cent, of quinine, and pale bark, very little quinine, but 0’7 to 
1'4 total alkaloids, chiefly cinchonine and quinidine. 

(5) Ghinic or guinic acid. — C,H,jOg. Large colourless 
prisms. It and its salts are soluble in water, and thus quinine 
may be given subcutaneously as quinate of quinine. This acid 
is found in the coffee bean and other plants. It is allied to 
benzoic acid, and appears in the urine as hippuric acid. 

(6) Chinovic acid. — A white amorphous substance related 
to chinovin. 

(7) Chinovin. — A glucoside, which easily decomposes into 
glucose and chinovic acid. 

(8) Gincho-tannic acid. — 1 to 3 per cent. It is the as- 
tringent principle of cinchona bark. It difiers from tannic 
acid in striking green with per-salts of iron. It is easily oxi- 
dized to cinchona red. 

(9) Cinchona red. — The colouring matter of the bark. 
It is almost insoluble in water. 

(10) A volatile oil. — This exists in minute quantities. 
Cinchona bark owes its smell to it. 

Eemijia bark (from which quinine may be prepared) 
yields in addition homoquinine, which yields quinine and 
another alkaloid, cupreine. 

IsirnniTiES. — Inferior barks, known by their not yielding 
the full strength of quinine and cinchonidine. 
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IncompatibiiES. — A mmonia, lime water, metallic salts, 
and Rclatin. 

The Pharmacopceia directs that the official bark, when 
used to make the preparations of it, should contain between 
5 and 6^ per cent, of total alkaloids, of which not less than 
half consists of quinine and cinchonidine. 

Preparations. 

1. Extractnm Cinclionas Iiiquidnm. — Eed 
cinchona bark powdered, 1000; hydrochloric acid, 
31 ; glycerin, 125 ; alcohol (90 per cent.), q.s. ; 
distilled water, q.s. Sta^idardiscd to contain 5 per 
cent, of total alkaloids, or 5 gr. in 110 m. 

Dose, S to IS m.— 3 to 10 decimils. 

2. Infnsnm Cinclionm Acidnm. — Eed cinchona 
bark, 1 ; aromatic sulphuric acid, J ; boiling water, 20. 

This is a solution of the sulphates of the alkaloids. 

Dose, to 1 fl. oz. — 15 to 30 mils. 

3. Tinctura Cinolionm. — Eed cinchona bark, 
and alcohol (70 per cent.). Percolate. Standardized 
to contain 1 per cent, of total alkaloids, 1 grm. in 100 
millilitres, or 1 gr. in 110 ni. 

Dose, -J- to 1 fl. dr. — 2 to 4 mils. 

4. Tinctura Cinclionm Composita. — Tincture 
of cinchona, 500 ; dried bitter orange peel, 50 ; 
serpentary, 25 ; cochineal, 3 ; alcohol (70 per cent.), 
to produce 1000. Mix. Standardised to contain 0-5 
per cent, of total alkaloids, 0‘5 grm. in 100 millilitres, 
or 5 gr. in 110 in.- 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

It will be noticed that all preparations of cinchona bark 
are directed by the Pharmacopceia to be made from red cin- 
chona bark, but quinine salts may be made from various kinds. 

Qiiininee Sulphas.— Quinine Sulphate. ([C^oH^, 
N„OJsH,SO,)j,7iH„0. 

Source. — The sulphate of an alkaloid, quinine, prepared 
from the powder of the various species of cinchona bark. 

Charaoxers. — ^Filiform, silky, very light, snow-white crys- 
tals, with an intensely bitter taste. Solubility. — 1 in 800 of 
water, and giving it a fluorescent, bluish tinge; easily in 
slightly acidulated water (1 in. of a mineral acid in 2 fl. oz. of 
water will dissolve 1 gr. of sulphate of quinine), but repre- 
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cipitated by ammonia ; the precipitate is soluble in excess of 
ammonia and in ether ; 1 in 65 of alcohol (90 per cent.). 

Impuritieb. — I t should not contain more than 3 per cent, 
of cinchonidine, and no cinchonine, quinidine, or cupreine. 
Lime, chalk, magnesia, starch, and other white powders. 
Salicin, detected by its giving a blood-red colour with H.^SO^. 

IncompatibIiEs. — Alkalies and their carbonates, astringent 
infusions. 

Bose, 1 to 10 gx. — 6 to 60 centigrms. 

Preparations. 

1. Terri et Quininae Citras, see Iron, p. 196. 

Bose, 5 to 10 gx. — 3 to 6 decigrms. 

2. Pilula Quiuinse Sulpliatis. — Quinine sul- 
phate, 82 ; glycerin, 12 ; tartaric acid, 3 ; tragacanth, 3. 

Bose, 2 to 8 gx. — 12 to 50 centigrms. 

3. Syrupus Terri Thospliatis cum Quinina 
et Stryclinina. — Each fl. dr. represents f gr. of 
quinine sulphate {see pp. 193, 194). 

Bose, i to 1 fl. di*. — 2 to 4 mils. 

4. Tiuctura Quiuiuae Ammoniata. — Quinine 
sulphate, 2 ; solution of ammonia, 10 ; alcohol (60 
per cent.), 90. Mix. 

Boso, J to 1 fl. dr. — 2 to 4 mils. 


Quininse Hydi'ocliloridiim. — Quinine Hydro- 
chloride. C 2 (|H„,N 20 jHC 1 , 2 H 20 . 

Source. — The hydrochloride is obtained from quinine. 

Characters. — Crystals resembling those of the sulphate, 
but larger. Solubility . — 1 in 35 of cold water, 1 in 3 of alcohol 
(90 per cent.). Very soluble in boiling water or boiling 
alcohol. Its solution gives a green colour with chlorine water 
and ammonia. 

Bose, 1 to 10 gr. — 6 to 60 centigrms. 

Preparations. 

1. Tinctura Quinins. — Quinine hydrochloride, 
2 ; tincture of orange, 100. Dissolve. 

Bose -g to 1 fl. dr. — 2 to 4 mils. 

2. Vinum Quininm. — Quinine hydrochloride, 
2 ; orange wine, 875. 

Bose, i to 1 fl. oz. — 16 to 30 mils. 
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ISydrocltloridiim Acidum. — 

Acid Quinine Hydrochloride. C^H„,N-0„,2HC1. 

CHAii.ACTKn.s. — The acid hydrochloride is a white crystal- 
line powder, soluble in less than its own weight of water and 
yielding an acid liquid. 

Dose, 1 to 10 gr. — 6 to 60 centigrms. 

Actions of Cinchona Bark and its Alkadoids. 

The action of cinchona bark is due almost 
entirely to the alkaloids in it. The folloiving de- 
scription will he that of the action of quinine 
sulphate, ■which is often called quinine. Some 
prefer the hydrochloride as it is much more soluble, 
but on the addition of an acid (see p. 476) the sul- 
phate is easily soluble. Syrup of orange to some 
extent hides the bitter taste of quinine and its salts. 

External. — Quinine is a very po'werful antiseptic. 
A solution of 1 in 500 destroys many micro- 
organisms, and a solution of 1 in 250 prevents 
fermentation and putrefaction. It is very fatal to 
most lo-w forms of animal and vegetable life, for it 
is a general protoplasmic poison, retarding oxida- 
tion and metabolism. No effect is produced upon 
the sound skin by quinine, but it is irritant to a 
raw surface. 

Internal . — Alimantary canal . — Quinine acts like 
any other bitter, such as calumba. The bitter 
taste is very marked; in the mouth the gustatory 
nerves, and in the stomach the gastric nerves are 
stimulated. This leads reflexly to an increase of the 
salivary and gastric secretions, and to greater vascu- 
larity and peristalsis of the stomach, the appetite is 
sharpened, and digestion is aided. Quinine is, there- 
fore, a stomachic. These effects, of course, bring 
about a better absorption of food ; and hence, if diges- 
tion was pre-viously feeble, the patient feels stronger 
after a course of quinine. In the stomach any salt of 
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quinine is converted into a chloride, some of "which 
is absorbed there. In the intestines it is probably 
precipitated by the alkaline secretions ; but as quinine 
is soluble in alkaline waters if aerated, perhaps some 
of it remains in solution. It is often excreted un- 
changed in the feces. 

Blood. — Quinine, as a chloride, is readily ab- 
sorbed into the blood ; and although this is alkaline, 
it is not precipitated, being probably held in solution 
as carbonate of quinine by the gases of the blood. 
It is not known to undergo any alteration there, but 
it produces some remarkable changes in blood. 

(а) White corpuscles . — If the movements of the 
white corpuscles are being watched in a drop of 
blood on the warm stage of the microscope, and 
some quinine is added, they at once cease. Again, 
if the mesentery of a living frog be put under the 
microscope, and slightly irritated so as to set up 
inflammation, emigration of the white corpuscles 
through the capillary walls, or diapedesis, as it is 
called, wiU be observed; if now some quinine be 
injected into the circulation this ceases, but those 
white corpuscles that have already passed out wander 
further from their capillary. If the quinine be 
appUed locally to the mesentery, directly the white 
corpuscles have passed through their capillary their 
movement is stopped, and the motionless corpuscles 
collect in large numbers around the capillaries. It 
is clear, therefore, that quinine has the power of 
arresting the movements of white blood-corpuscles. 
In sufficient quantity it actually destroys them, for 
in a cat killed by quinine they are much fewer in 
number than in a healthy cat. 

(б) Bed corpuscles . — Quinine is said to cause a 
diminution in the size of these, but this is most 
likely not strictly correct. In fever, if the tempera- 
ture is high, the red corpuscles are probably a little 
larger than natural. If the temperature be reduced 



480 


MAa?EKIA MEDICA 


by any means the corpuscles regain their normal 
size. Quinine Tvill reduce the temperature, but it 
probably has no special action on the corpuscles. 

(c) Acidity of the blood. — Blood outside the body 
gradually becomes acid. Quinine prevents this. 

(d) Oxidizing poioer. — If ozonized oil of turpentine 
bo mixed -with tincture of guaiacum, nothing occurs ; 
but if a drop of blood be added, that transfers the 
oxygen to the guaiacum, oxidizes it, and turns it blue. 
This oxidizing power of blood is prevented by the 
addition of quinine. 

(e) ThestahilityofoxyhcBnwglobmi^ strengthened 
by quinine, so that the blood does not yield up its 
oxygen as easily as normally, consequently it cannot 
absorb oxygen readily. This inability of hEemoglobin 
to take up oxygen in the presence of quinine is 
parallel with its action on other varieties of proto- 
plasm. For example, fungi absorb oxygen slowly 
if quinine bo present, and thus fermentation may 
be prevented. Phosphorescent infusoria (the phos- 
phorescence is due to rapid oxidization) lose this 
property in the presence of quinine. The ozonizing 
power of fresh vegetable juices is retarded by it. 
Quinine is, therefore, very constant and very powerful 
in interfering with oxidation. 

Girculation. — Small doses of quinine probably 
increase the activity of the heart reflexly because 
they stimulate the stomach ; but large doses (larger 
than are given to man medicinally), either applied 
to the excised heart or circulating through it, 
directly paralyse the organ; the pulse becomes 
slower and more feeble, and the heart is finally 
arrested in diastole. Whether it acts on the muscle 
or the ganglia is not known. Large doses lower 
the blood-pressure considerably ; this is owing 
partly to the effect on the heart, but it is probable 
that this fall of arterial pressure is due in part also 
to the action of quinine on the blood-vessels. If the 
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Bpleen is enlarged as a result of malarial fever, the 
administration of quinine, curing the fever, leads to 
a decrease in the size of the spleen, but it has no 
direct effect on this organ, as is often asserted. 

Bespiration. — Although, as we have seen, quinine 
must, because of its retardation of oxidation, have a 
powerful influence on internal respiration, diminish- 
ing the activity of metabolism, it has but a moderate 
effect on the respiratory movements. Small doses 
slightly increase, large doses depress them. 

Temperature . — Quinine has very little power over 
the healthy temperature, but that of fever is some- 
times reduced; it is, therefore, an antipyretic. 
Considering its direct capability of diminishing meta- 
bolism in the tissues, it seems fair to assume that the 
drug diminishes heat production, and that it does 
so by acting directly on the thermogenetic tissues ; 
but, whether it decreases heat production by also 
influencing the cerebral thermogenetic centres is not 
known. 

Cerebrum . — Small doses are believed to stimulate 
cerebral activity. The results of experiments upon 
the action of quinine on the brain are so discordant 
as to be at present valueless. The effects of a large 
dose in man will be described under Cinchonism. 

Spinal cord and 7ierves . — In frogs quinine causes 
a lessening of reflex excitability, which is removed by 
section below the medulla ; but in large doses it pro- 
duces a permanent diminution of reflex excitability. 
In these animals quinine also first excites and then 
paralyses the sensory nerves or their peripheral 
endings. The muscles are uninfluenced. These 
effects are not seen in man. 

Uterus . — It has often been stated that quinine 
will lead to abortion, that it will when labour has 
commenced aid the expulsion of the fostus, and that 
it will increase the menstrual flow if that is scanty. 
It appears that the first statement is certainly 

16 
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incorrect, and that the second and third are correct 
only for some women. 

Kidneys . — After a full dose of quinine it is found 
in the urine in half an hour, and is slowly excreted 
for several days, but by far the greater part is elimi- 
nated within the first forty-eight hours. The excre- 
tion of uric acid, urea, and sulphur in the urine is 
greatly diminished, from which we learn that quinine 
retards considerably the protein metabolism of the 
body, but it should be stated that very little altera- 
tion is observed in the absorption of oxygen and 
excretion of carbonic acid gas by the lungs. It is 
said that minute quantities of quinine are got rid of 
by aU the secretions, as it may be detected in milk, 
saliva, bile, and tears, and it may be found in drop- 
sical fluids if the patient has been taking it. 

Cinchonism. — In many persons quinine produces 
physiological symptoms. The patient soon complains 
of ringing in the ears, fulness in the head, and slight 
deafness. With larger doses these symptoms in- 
crease, disturbances of vision and giddiness are 
added, he may stagger when he walks, and the head- 
ache may be very intense. 

Quinine is hardly ever given as a poison, but if 
it should be, all these symptoms of cinchonism will 
be very severe; the patient may be delirious and 
comatose, quite deaf and blind, and if he die it will 
be from collapse due to cardiac and respiratory 
failure. Great congestion of the middle ear and 
labyrinth is found in animals poisoned by quinine. 
The mild degrees of cinchonism pass off directly the 
drug is discontinued. Rarely quinine causes an 
erythematous rash, and it may give rise to epistaxis 
and other hemorrhages. Those who work among 
cinchona barks may have a rash on their skin from 
the mechanical irritation of the powder. 

The other alkaloids are similar in their action 
to quinine. 
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Therapeutics. 

External. — Quinine is too expensive for use as an 
antiseptic. 

Internal. — Gastro-intestinal tract. — It is very 
largely used on account of its stomachic properties, 
chiefly for that variety of indigestion which is the 
outcome of general ill-health, want of fresh air, 
and aniemia, and not often when the stomach is 
the organ primarily at fault. The preparations of 
cinchona bark are very useful for this variety of 
dyspepsia ; they contaha quite enough of the alka- 
loids. The compound tincture has the advantage 
of its other stomachics. Iron is very commonly 
given at the same time to correct the general con- 
dition. Quinine is frequently prescribed with the 
tincture of perchloride of iron, there is always 
enough free acid in this to dissolve any preparation 
of quinine. Alkalies, especially sal volatile, are 
often given with solutions of the sulphate, but they 
precipitate the quinine, and therefore mucilage 
must be used to suspend it. The dose of the 
sulphate or hydrochloride as a stomachic bitter is ^ 
to 2 gr. (3 to 12 centigrms.). The acid hydrochloride 
is often preferable, as it is more soluble. 

Heart . — Quinine and still more quinidine (dose, 
6 grains of sulphate o£ quinidine in a capsule 4 times 
a day) will often restore the normal rhythm in cases 
of auricular fibrillation. 

Antipyretic effect . — Quinine was commonly used 
as an antipyretic, but for the rare occasions on which 
antipyretic drugs are required, it has now been re- 
placed by those which are more certain, as phenacetin, 
acetanilide, and phenazone. It is, however, a very 
fairly certain antipyretic. It is best given for this 
purpose in a single dose of 20 to 40 grains (12 to 
24 decigrms.) for an adult. Such large doses may 
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be prescribed either in cachets, or as a solution of the 
hyd^rochloride, or as the sulphate suspended in ruilk. 
About one or two hours elapse before the temperature 
begins to fall. Quinine is more efficacious in reducing 
a temperature just beginning to fall than a rising one. 
Hence if possible it should be administered an hour 
or two before the time at which previous experience 
of the particular case shows the temperature will 
probably attain its maximum ; then the fall wUl be 
more marked and last longer than if the drug had 
not been given. 

Specie action. — Quinine, and other cinchona 
alkaloids, arrest the paroxysms of malarial fever. 
If 80 to 45 grains (2 to 8 grms.) of quinine be taken 
one or two hours before the attack is due, it will not 
take place, or it will be very mild. The same effect 
follows if smaller doses, about 10 grains (6 deci- 
grams) are taken four or five times a day between the 
attacks. Not only is it thus prophylactic, but the 
continued use of it for three or four weeks is curative. 
It is also preventive, even to those who have never 
had ague. For this purpose it is administered to those 
who have to enter malarious regions, and it is then 
found that few of them get ague. If the disease is 
very severe it is best to give single large doses. It 
is sometimes rxsed intravenously and intramuscu- 
larly for severe resistant cases, but it must be given 
cautiously. Quinidine and cinchonidine are the best 
alkaloids for benign tertian infections, quinine for 
the malignant form. During the late war many 
cases were too severe to benefit by any of these 
alkaloids. 

If a person has once had ague, illnesses that he 
subsequently suffers from are liable to assume a mala- 
rial type. This is especially the case with neuralgia, 
which is then peculiarly paroxysmal. It is often on 
the forehead, when it is -called brow ague. In such 
illnesses the effect of quinine is frequently very well 
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marked, and a cure speedily takes place. Sometimes 
neuralgia wliicli is not malarial is temporarily bene- 
fited. The cinchona alkaloids cure ague by acting 
after combination ■with the tissues of the patient as 
a poison to the protozoa, which infest the blood and 
are the cause of ague, and the fall of temperature is 
due to this action. Different forms of ague or 
malaria are due to different but closely allied para- 
sites. Quinine has been given for a host of diseases, 
especially septicremia, but there is no evidence that 
it does good to any, except those mentioned. It is 
stated that quinine, given to those who have malaria, 
causes blackwater fever ; this is not so, but quinine 
may aggravate this disease. 

The preparations of the bark contain so little 
quinine that they are not antipyretics nor anti- 
periodics. 

Quinine should if possible be avoided in (1) 
persons suffering from acute or subacute disease of 
the middle ear; (2) those suffering from gastro-intes- 
tinal irritation, which it may increase ; (3) those 
people, occasionally met "with, in whom quite small 
doses produce very severe symptoms of cinchonism. 

Both hydrobromic acid and ergotin are said to 
diminish the liability to cinchonism. 

If it is wished to give quinine intravenously, 
intramuscularly or hypodermically, the best salts are 
the lactate (soluble 1 in 5 of water) or the official 
acid hydrochloride ; 6 to 30 n], (4 to 18 decimils) of 
a solution of 1 gr. (6 centigrms.) of either in 6 tq, (36 
centimils) of water may be used. 

Warburg’s tinci/wre is a medicine ■which has a very high 
reputation in India for malaria. It has been called Tinctura 
Antiperiodica. The published formula states that it is a tinc- 
ture made with alcohol (57 per cent.), and containing quinine 
sulphate, 1 in 50 ; Socotrine aloes, 1 in 40 ; opium, 1 in 
4000 ; rhubarb, 1 in 125 ; camphor, 1 in 500 ; with angelica 
seed, elecampane, saffron, fennel, gentian, zedoary, cubebs. 
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myrrh, and white agaric as aromatics. Dose, 1 to 4 fl. dr. (4 to 
IG mils). It is often prescribed to be made without the aloes. 

Quinine and Urea Hydrochloride- (Not 
ofEcial.) C._,,H^oN^O,CL. Injected subcutaneously or applied 
to mucous membranes, it, like cocaine, acts as a local anies- 
thetic, and the effects may last a week. Solutions of 0'5 to 
1 per cent, have been used for rectal operations. In Crile’s 
anoci-assooiation method of ansesthesia large quantities of 
0'25 to 0'5 per cent, solution are injected to produce complete 
nerve block and prevent post operative shock and pain. 
Por painful sore throat 20 per cent, solutions may be applied 
locally. Suppositories (containing 5 grains) and ointments 
(20 per cent.) are used for piles and rectal pain. 

SAUICIM. 

Salicinum. — CijHigO,. A crystalline glucoside 
obtained from the bark of various species of Salix and of 
Fopulus. 

Chabactebs. — Colourless, shining, trimetric, tabular crys- 
tals of a bitter taste. Coloured red with sulphuric acid. Solu~ 
bility. — 1 in 28 of cold water, 1 in 1 of boiling water, 1 in 80 
of alcohol (90 per cent.). Not in ether. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. 

Acidiun Salicylicnm.— Salicylic Acid. Synonym. 
— Orthohydroxybenzoic acid. HCjE^Oj. 

Source. — Made from natural salicylates, such as the oil 
of winter-green Oaultheria procumhens, which contains 
methylsalicylate, or the oil of sweet birch, Bctula hnta ; or it 
may be made by the interaction of sodium phenate and 
carbon dioxide. 

Chaeactebs.— Distinct, prismatic, colourless crystals. 
Inodorous. Taste first sweetish, then acid. Light, easily 
diffused, irritating to the nostrils. Melt at 156°C. Besem- 
bling salicylic acid. — Strychnine, but the crystals of strych- 
nine are larger, non-irritating, less soluble, solution very bitter. 
Solubility. — 1 in 500 of water. Eeadily in alcohol, ether, hot 
water, solutions of ammonium citrate, ammonium acetate, 
sodium phosphate, or borax. The natural acid is not quite so 
soluble as the artificial. Aqueous solutions give a reddish violet 
colour with perchloride of iron. 

Incompatible. — Spirit of nitrous ether. 

Impurities. — Orthooresotie, metacresotic, and paracre- 
sotic acids. These exist only in artificial salicylic acid. In 
the best specimens they are absent. 

Boso, 5 to 20 e:r. — 3 to 12 decigrms. 
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Preparation. 

TTn^entrim Acidi Salicylici. — Salicylic acid, 
1 gr. ; white paraffin ointment. 49 gr. 

Salicylic acid is contained in Injectio Cocainro Hypoder- 
mica. 

Sodii Salicylas. — Sodium Salicylate. NaCjHjOj. 

Source. — Obtained by acting on sodium carbonate with 
salicylic acid. 

Characters. — Small colourless scales or pearly tabular 
crystals. Odour none. Taste sweetish saline. Solubility . — 
1 in 1 of water (but when this solution stands the salt con- 
taining 6 molecules of water of crystallisation may be 
deposited), 1 in 6 of alcohol (90 per cent.). 

Incompatible. — Hydrobromic acid, for sodium bromide is 
formed and salicylic acid is precipitated. 

Impurities. —As of salicylic acid. 

Dose, 10 to 30 gv . — 6 to 20 decigrms. 

Metliyl Salicylas. — Methyl Salicylate. It contains 
not less than 98 per cent, of pure methyl salicylate, OHjCjHsOj. 
Synonyms. — Artificial oil of wintergreen or sweet birch. 

Source. — Obtained by the interaction of methyl alcohol 
and salicylic acid. (It is the chief constituent of oil of 
wintergreen and oil of sweet birch.) 

Characters. — A colourless liquid, aromatic odour, warm 
sweetish taste, almost insoluble in water, readily in alcohol 
coloured violet by ferric chloride. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

Acidiim Acetylsalicyliciim. — Acetylsalicylic 
Acid, CgHa 04 . Synonyms. — Xaxa, Aspirin, Genaspirin. 

Source. — May be obtained by the action of acetic 
anhydride or of acetyl chloride on salicylic acid. 

Characters.— A white, crystalline powder ; taste slightly 
acid. Sparingly soluble in water. 

Dose, 5 to 15 gr. — 3 to lO decigrnis. — best in cachet 
or tablet. 

For Bismuthi Salicylas see p. 188, and for Salol see p. 493. 

Action op SAiiiciN and Salicylates. 

External. — Salicin and salicylic acid are anti- 
septics rather more po'werful than carbolic acid. 
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They are stimulant and mildly irritant to the skin. 
Locally applied they check sweating. Sodium 
salicylate is less antiseptic. Salicylic acid softens 
and removes epithelium. Methyl salicylate is rapidly 
absorbed when rubbed into the skin. 

Internal . — Alimentary tract . — When inhaled or 
applied to the throat, salicylic acid is irritating, 
causing sneezing and coughing. In the stomach also 
it is irritant, giving rise to pain, nausea, and vomit- 
ing unless well diluted, and should therefore never be 
given as pill or powder. The sodium salt and sah- 
cin are much less irritating and acetylsalicylic acid 
.still less, for, being insoluble in acids, it is not acted 
on till it reaches the intestines where it is dissolved 
by the alkaline secretions. The glucoside salicin is 
in the bowel converted into glucose and saligenin, 
OyHgOa, and this is further decomposed into salicylic 
acid, salicyluric acid, HCgilgNO^, and salicylous acid, 
HO7H5O2. The bile is rendered much less viscid. 

Blood , — Salicylic acid, whether taken directly or 
formed in the bowel from the decomposition of 
salicin, is rapidly absorbed in spite of its insolubility, 
and therefore it is probably taken up as sodium 
salicylate ; anyhow, this is the form in which it 
circulates in the blood, and consequently the follow- 
ing description will apply whether salicin, salicylic 
acid, or sodium salicylate has been taken. It has 
been thought also to exist in the blood as an albu- 
minate, but of this there is no evidence, nor for the 
theory put forward by Binz, that when the sodium 
salicylate 'meets with carbonic acid, either in the 
blood or in the inflamed tissues of rheumatic fever, 
salicylic acid is set free. Some of the sahcylic acid 
of the sodium salt tmites with glycocoll, forming 
salicyluric acid, which appears in the urine. Thus : 
HC7Hi,0., + C2H,N02 (glycocoll) =HqgH8N04 (sali- 
cyluric acid) + HgO. It will be noticed that this 
change is precisely analogous to the conversion of 
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benzoic into hippuric acid by its union TOth glycocoll. 
The beneficial germicidal effect of this acid is well 
seen in a disease of bees known as foul brood, and 
due to certain scbizophytes, for feeding the bees on 
syrup containing salicylic acid cures them. 

Liver . — It has been said that sodium salicylate, 
like sodium benzoate, increases the amount and the 
solids of the bile, but this is doubtful. 

Heart . — Salicin and salicyhc acid are often in- 
correctly stated to depress the force of the heart and 
cause a fall of blood-pressure. Careful comparison 
shows that salicin is not nearly so depressant as the 
acid— in fact, it is probable it has not this action at all 
unless given in toxic doses. Further, natural salicylic 
acid is not so depressant as some specimens of the 
artificial variety. For example, Charteris found that 
30 grains (2 grms.) of salicin, or 10 grains (6 deci- 
grms.) of natural salicylic acid, or 32 grains 
(21 decigrms.) of natural sodium salicylate had no 
injurious effect on a rabbit, but that much smaller 
doses than these of the artificial acid or its salt killed 
the animal. The artificial variety was found to 
contain orthocresotic and paracresotic acids, and the 
former is a powerful cardiac depressant. Thus it 
seems probable that the depressing effects commonly 
ascribed to salicylic acid are really due to the im- 
purities occasionally present in the artificial form. 
Salicylic acid increases the blood pressure from stimu- 
lation of the vaso-constrictor centre. 

Bespiration . — Moderate doses have very little 
effect on respiration. Toxic doses strongly depress it. 

Temperature . — In medicinal doses salicin and 
salicylic acid have no influence on the temperature of 
man, in toxic doses they slightly lower it ; but they 
readily depress a febrile temperature, and are there- 
fore called antipyretics. They cause a sb’ght increase 
of perspiration, but this is not sufficient to explain 
the fall. 
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Salicylic acid and salicin are antiperiodic. 

Nervoiis system . — We know little of the effect of 
salicylic acid on the individual parts of the nervous 
system. The clinical sjnnptoms known as sahcylism 
will be described presently. 

Kidney . — Salicylic acid escapes chiefly through 
the kidneys. It to a much less extent also leaves the 
body by the sweat, the saliva, the bronchial secre- 
tions, and the ffeces. It appears in the urine very 
soon after its ingestion (in from 10 to SO minutes), 
but the elimination goes on slowly. It is excreted 
as salicyluric acid and sodium salicylate, which is 
split up by the phosphoric acid in the urine, yielding 
salicylic acid. The dark greenish colour of the urine 
sometimes seen is due to small quantities of either 
indican or pyrocatechin. Occasionally salicylic acid 
causes hajmaturia, due to congestion of the kidneys. 

Salicylic acid increases protein, metabolism, 
hence the total nitrogen and sulphur in the urine 
are. increased. The quantity of uric acid is par- 
ticularly great. It renders the urine antiseptic, 
and the salicyluric acid in that fluid will reduce 
Fehling’s solution. The urine of patients taking it 
gives a purple colour with perchloride of iron. 

Utencs . — It may cause abortion. 

Salicylism. — In some persons to whom salicylic 
acid or its salt is given a train of symptoms is pro- 
duced to which the above name has been applied. 
They are very like those produced by quinine. The 
cause of at least some of them is the impurities 
existing in artificial salicylic acid, but it is stated 
that the natural acid may very rarely give rise to 
them. Orthocresotic acid is certainly toxic, meta- 
cresotic acid has no action, and it is doubtful 
whether paracresotic acid is toxic. The commonest 
symptom is deafness, which is often accompanied 
by ringing in the ears. Headache is also very 
frequent. The administration of the drug is 
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usually stopped when these symptoms show them- 
selves, but if it is continued the patient becomes 
violently delirious, there is nausea and vomiting, 
the face is flushed, and the other s 3 Tnptoms increase 
in severity. The pulse falls in both frequency and 
force, it becomes irregular, epistaxis is common, 
and hemorrhages from other parts of the body 
have been recorded, such as hematuria and retinal 
hemorrhage. Albuminuria without hematuria has 
been observed. One of the rarest symptoms is ery- 
thema or urticaria. Very large doses may cause the 
breathing to become weaker, and death may take 
place either from cessation of the heart or of the 
respiratory movements. 

Thbeapeutics. 

External. — The ointment may be used when an 
antiseptic stimulating ointment is required. A 
collodion composed of salicylic acid, a drachm, collo- 
dium flexile, an ounce ; a glycerin containing 10 per 
cent, of salicylic acid ; and a plaster, also 10 per cent., 
are good preparations. Strong applications of sali- 
cylic acid are very useful for removing excess of 
epidermis, warts, or corns. Salicylic acid 11 parts. 
Extract of Cannabis Indica 2 parts. Collodion flexile 
87 parts, form an excellent remedy (commonly known 
as green solution) for soft corns. Powdered salicylic 
acid mixed with starch or chalk may be employed to 
check profuse perspiration of the feet and axillte. The 
German Pharmacopoeia has for this purpose a Pulvis 
Salicylicus cum Talco (salicylic acid, 3 ; wheaten 
starch, 10 ; talc, in powder, 87). The sweats of 
phthisis may be treated in the same way. A little 
salicylic acid is often added to Thompson’s fluid 
(pp. 280-281) . A preparation called “ Antiphlogistine” 
is much used externally to relieve pain. It is said 
to be composed of glycerin, salicylic acid, boric acid. 
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ferrous carbonate, peppermint, gaultberia, eucalyptus, 
and iodine, combined with an earthy base. 

Methyl salicylate is very useful when rubbed in 
for chronic rheumatism or lumbago ; an ointment 
of 1 in 2 to 4 of lanolin may be used, and a liniment 
(Linimentum Methylis Salicylatis B. P, 0.) con- 
taining methol, 5 ; oil of eucalyptus, 10 ; essential 
oil of camphor, 25 ; methyl salicylate to 100, is of 
value when painted on the painful parts and covered 
with flannel or gutta percha. 

Internal. — Salicyhc acid is a specific for rheu- 
matic fever ; it lowers the temperature, lessens the 
swelling, leads to a rapid cessation of pain, and 
diminishes the liability to pericarditis and other 
complications. It must be given well diluted to 
prevent dyspepsia. The sodium salt is often pre- 
ferred as being the most soluble, but in order to 
diminish the risk of sahcylism it should be prepared 
either from pure artificial or from natural salicylic 
acid. If the attack is severe, 20 grains every two 
or three hours should be given for the first twelve 
or twenty -four hours ; then, if the patient is doing 
well, the frequency of the dose may be gradually 
diminished, but it should be continued thrice daily 
for ten days after the temperature is normal and the 
pain has ceased. The micro-organism which is be- 
lieved to be the cause of rheumatic fever forms 
formic acid, which is excreted by the sweat and 
urine. The formation of this acid is controlled by 
the administration of salicylic acid. Salicin is not 
so powerful as sodium salicylate, but it is said to be 
less depressant than the synthetic acid. Some be- 
lieve that the rheumatic varieties of endocarditis, 
myocarditis, and chorea are benefited by salicylates. 

These preparations are of no use for gout or 
severe osteo-arthritis, but occasionally the pains of 
chronic rheumatism, sciatica, migraine, and painful 
menstruation are somewhat relieved, acetyl salicylic 
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acid is largely used for these disorders. With some 
persons it acts as an hypnotic. 

Salicylic acid or salicin may produce a fall of 
temperature in any fever, but, as we have more 
certain antipyretics, they are not used except for 
rheumatic fever. 

Some writers have found salicylic acid useful in 
diabetes. 

It has been given to render the urine acid in cases 
of alkaline urine and cystitis, but there are better 
remedies for this purpose. 

It has also been given in cases of gallstone with 
the object of rendering the bile less viscid. 

OIL. OF GAIIL.TI1ERIA. 

Oleum Oaultlicrise. Synony7n.~Oi\ ,of winter- 
green. The oil distilled from the leaves of GauUheria pro- 
cumbens, or from the bark of Betula lenta. It contains not 
less than 99 per cent, of esters calculated as methyl salicylate 

CH,C,HA. 

Characters. — Colourless or slightly yellowish. Odour 
characteristic. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

Action and Theeapbutics. 

The action and uses of this oil are exactly the 
same as those of other salicylates. It is used chiefly 
in the North American Colonies. 

jyicsotan. — (Not official.) Methoxymethyl ester of 
salicylic acid. A pale yellow fluid. Mixes with oil, and when 
painted on the skin is quickly absorbed. It has been applied 
for chronic rheumatism, but without much benefit. A usual 
formula is equal parts of mesotan and olive oil lightly rubbed 
in or painted on with a oamel’s-hair brush. It is not to be 
recommended as it may cause a severe dermatitis. 

SAJLOl.. 

Salol. — Phenyl salicylate. CuHioOa. 

Source. — Prepared by the interaction of salicylic acid 
and phenol. 

Characters and Tests. — Small colourless crystals of a 
faint aromatic odour and almost tasteless. Solubility . — Not 
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in water; 1 in 15 in alcohol (90 per cent.), 3 in 1 in ether or 
chloroform. Contains 60 parts of salicylic and 40 of carbolic 
acids. 

Dose, 5 to 20 gv, — 3 to 12 decigrms. — in cachets 
or suspended. The large quantity of carbolic acid in salol 
renders caution necessary when large doses are given. 

Action and Therapeutics. 

External. — It is an antiseptic, and when mixed 
with talc (1 in 5) may be used as a dusting 
powder. 

Internal. — In the intestine salol splits up into 
carbolic and salicylic acids, and the former may 
render the urine dark. A good mouth wash consists 
of salol 2'5, saccharin 0-004, peppermint oil 0-5, 
alcohol (80 per cent.) 97, with clove and caraway oil 
added. 

In rheumatic fever it is efficacious on account of 
the salicylic acid it contains, but it has no advantage 
over salicin or saUcylio acid, and the carboluria may 
be troublesome. It is used as an intestinal dis- 
infectant. These have been discussed when de- 
scribing naphthol (p. 347) and on p. 100. It disinfects 
the urinary tract. The following is a good way of 
prescribing it ; — Salol, gr. 10 (6 decigrms.) ; ahnond 
oil, ttt 20 (12 decimils) ; powdered acacia, gr. 10 
(6 decigrms.) ; syrup, nt 20 (12 decimils) ; water, 
4 fl. dr. (15 mils). The emulsion should be made in 
a warm mortar with water at 65°C. 

ATrSTONIA. 

Alstonia. — The dried bark of Alstonia scliolaris and 
Alsionia constricta. 

Chaeacteks. — The bark of A. scliolaris is in fragments 
3 to 12 mm. thick ; spongy texture ; externally rough, and 
brownish grey; internally bright buff ; taste bitter. That of 
A. constricta is in curved pieces or quills 60 mm. wide, 
12 mm. thick ; rusty brown externally, cinnamon colour 
internally. 
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Used chiefly in India, Australasian Colonies, and 
Eastern Colonies. 

Preparations. 

1. Infusum Alstoniee. — Alstonia, 1; boiling 
water, 20. 

Dose, ^ to 1 fl. oz. — 15 to 30 mils. 

2. Tmctura Alstonisa. — Alstonia, 125 ; alcohol 
(60 per cent.), 1000. Macerate. 

Dose, J to 1 fl. dr.— 2 to 4 mils. 

Action and Thebapedtics. 

A. scholaris grows in the Philippines, where it is 
called ‘ Dita hark.’ It contains many alkaloids, the 
best known being ditaine, which paralyses motor 
centres, motor nerves, and vagi of frogs, and in 
mammals paralyses motor nerve endings. 

A. constricta grows in Australia, and is there 
called Australian fever bark. Its most active body 
is alstonine. Both varieties are used in dysentery, 
chronic diarrhcea, and intermittent fever, during 
the disease as well as during convalescence. Both 
have been employed as anthelmintics. 

JSURBEmS. 

Berlieris. — The dried stem of Berberis aristata. 

Chakactebs. — U ndulating pieces, two-and-a-half to five 
centimetres in diameter, covered with orange brown periderm. 
The wood is bright yellow. Faint odour. Bitter taste. 

Preparation. 

Tinctura Berheridis. — 1 in 10 of alcohol 
(60 per cent.). Percolate. 

Dose, I to 1 fl.. dr. — 2 to 4 mils. 

Action and Thebapeutics. 

The drug is largely used in the various forms 
of remittent fever, but it is far inferior to quinine. 
It is also given as a diaphoretic and diuretic. An 
extract of it, known as rasot, js used as a paint in 
chronic ophthalmia. TKe chief alkaloid is berberine. 
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GROUP V. 

Veg’etable Purgatives. 

CiiAss I. — Laxatives. 

Tamarinds, Cassia, Castor Oil. 

Class IL — Simple purgatives. (All are Anthracene pur- 
gatives.) 

Rhubarb, Purgatin, Purgen, Senna, Cascara 
Sagrada, Aloes. 

Class III. — Drastic purgatives. 

Scammony, Ipomoea Root, Jalap, Ralanda, 
Turpeth, Croton Oil, Colocynth. 

Class IV Cholagogues. 

Podophyllum, Euonymus Bark, Iridin. 


Class I. — Iiaup.tives, 

TAJTIAJBINJDS. 

T'cinicHrindns. — The fruit of Tamarindus indica freed 
from the brittle outer part of the pericarp and preserved with 
sugar. West Indies. 

Chabacteks. — A reddish-brown, moist, sugary mass, 
enclosing strong-branched fibres, and brown, shining seeds, 
each enclosed in a tough membranous coat. Taste agreeable, 
refreshing, subacid. 

lupuKiTY. — Copper. 

Composition. — The chief constituents are — (1) Tartaric 
acid and potassium tartrate. (2) Citric, acetic, and other 
acids. (3) Sugar. 

Tamarind is contained in Confectio Sennee, 9 in 75. 


Action and Therapeutics. 

Tamarind is pleasant and acid to the taste, and a 
mild laxative. It may be made into tamarind -whey 
(1 part of tamarinds to 30 of milk) and given as 
an acid, cooling, slightly purgative drink in fevers. 
It is a good purgative for children, and may be 
spread on bread and butter. 
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CASSIA PODS. 

CassiBB Fructus. — The ripe fruits of Cassia Fistula, 
the purging cassia. 

Chabacters. — Long, narrow, cylindrical, shortly stalked 
fruits, 35 to 50 centimetres long, 15 to 25 millimetres in 
diameter. Pericarp nearly smooth, dark brown or nearly 
black ; thin and hard. Internally divided by thin transverse 
dissepiments into numerous compartments, each of which 
contains a smooth, oval, reddish brown seed surrounded by 
a neatly black, sweet pulp. 


CASSIA PPCP. 

Cassiac Pwlpa. — The pulp obtained from the crushed 
pods of Cassia Fistula by percolation with distilled water and 
evaporation to the consistence of a soft extract. 

Composition.— The chief constituents are— (1) A purga- 
tive principle closely allied to cathartic acid. {See Senna, 
p. 503.) (2) Sugar 60 per cent. 

Cassia pulp is contained in Confeotio Sennss, about 
9 in 75. 


Action and Thekapeutics. 

It is a laxative, only given in confection of senna. 


CASTPOR Oil,. 

OleiiHH Ricini. — The fixed oil expressed from the 
seeds of Ricinus communis. India. 

Charactehs. — Viscid, colourless or pale yellow. Odour 
faint, characteristic. Taste slight but unpleasant. Sp. gr. 
0'958to0'970. Solubility. — lin 1 of absolute alcohol, 1 in 3'5 of 
alcohol (90 per cent.). These are the characters of the pure 
oil expressed in the cold. Much that is sold is expressed by 
the aid of heat. This is dark in colour and very nasty. 

Composition. — The chief constituents are — (1) Ricinoleate 
tJ^oerijl, C 3 Hj(C, 8 H 3303 } 3 . This constitutes the chief bulk. 
(2) Other fixed oils, as palmitin, stearin, &c. (3) Possibly 

an alkaloid, ricinine, not purgative. (4) According to some 
authorities an active principle which has not yet been isolated. 

Dose, 1 to 8 fl. dr. — 4 to 30 mils. 
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Preparation. 

Mistura Olei jR>icini. — Castor oil, 375 ; orange- 
flower water of commerce, 150 ; gum acacia, 100 ; 
cinnamon water to 1000. (Contains nearly 3 fl. dr. of 
castor oil in 1 fl. oz.) 

Dose, 1 to 2 fl. oz. — 30 to 60 mils. 

Castor oil is contained in Collodium Flexile, Linimentum 
Sinapis, and Pilula Hydrargyri Snbohloridi Composite. 
(Castor-oil seeds are not ofiBcial, but it is important to 
recognise them. They are f in. long and ^ in. wide, ovoid, 
flattened. The seed is prolonged into a sharp beak. 
Epidermis shiny grey, marked by brownish bands and spots. 
Kernel white. They contain 50 per cent, of the oil, and an 
acrid substance which makes them poisonous. Three castor- 
oil seeds have been known to kill an adult man.) 


Action. 

External. — Castor oil is, like olive oil, protective 
and sedative, and may be used to drop into the eye 
when the conjunctiva is inflamed, and as a solvent 
for homatropine, but this solution is occasionally a 
little irritating. 

Internal. — Gastro-intestinal tract . — The nasti- 
ness of castor oil is mostly due to the smell, and is 
not noticed much if the nose is held when the oil is 
drunk. Medicinal doses produce na effect on the 
stomach. Operating chiefly on the small intestine 
the oil is an excellent simple laxative or mild purga- 
tive, acting in about five hours, and causing no griping 
nor subsequent constipation. The motion is soft but 
not Liquid. Castor oil wiU purge even when rubbed 
into the skin. The ricinoleate of glyceryl in the oH 
is decomposed in the duodenum, and the ricinoleic 
acid purges. Castor oil will purge when given per 
rectum. 

Mammary glands . — Applied locally to the breasts 
it is said to be galactagogue. 
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Therapeutics. 

Castor oil is perhaps the best simple purgative 
•we have, and is very useful in cases in which there 
is slight temporary constipation. Being mild in its 
action it is very suitable for getting rid of imdi- 
gested food that is causing diarrhoea, and a dose of 
castor oil "with a minute quantity of laudanum in it 
is a favourite remedy for certain forms of diarrhoea. 
It is also especially convenient in pregnancy, after 
delivery, and when in any abdominal disease, as 
typhoid fever, peritonitis, or when, after abdominal 
operations, the irritation caused by the faeces makes 
it absolutely necessary to get the bowels open. Also 
it is very useful for children, or for very old or infirm 
persons, or for those suffering from piles or fissures. 
It is a good purgative to give before and after the use 
of anthelmintics, and taken daily for weeks or even 
months is valuable for any form of chronic colitis. 

Its nastiness is the only objection to it. As 
already mentioned, this can largely be overcome 
by holding the nose, and there are many forms of 
castor oil in the market so prepared as to be almost 
colourless and odourless. It may be taken in cap- 
sules, hut they are bulky. The pharmacopceial 
mixture is not to be recommended. Lemon juice or 
coffee conceals the taste to some extent, or the oil 
may he added to a teaspoonful of peppermint water, 
and then a little brandy added till the oil neither 
sinks nor s'wims, or a little salt may be dissolved in 
half a teacupful of warm water, the oil put on this 
with a sprinkle of pepper on it. If the inside and 
rim of the glass are moistened with the vehicle, the 
oil, which should, if possible, be between two layers 
of the vehicle, is hardly tasted. 

As an enema (castor oil 1 fl. oz. (30 mils), warm 
olive oil 5 fl. oz. (150 mils), mix thoroughly) it is 
often very useful when a mild injection is required. 
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Breasts . — The leaves of the caator-oil plant 
applied to the breasts Trill sometimes induce the 
secretion of milk. A fluid extract of them may also 
be taken three or four times a day. 

Castor-oil seeds are many times more purgative than the 
oil, because they contain a tosalbumin, ricin, which, when 
injected into the blood, is one of the most powerful vegetable 
poisons known. It is much less active when swalJoived, as 
it is largely destroyed by digestive ferments. After death the 
mucous membrane of the intestine is violently inflamed, there 
are ecchymoses all over the body, and blood in the serous 
cavities. Ehrlich, by gradually increasing the dose of ricin, 
was able to render animals immune to it, and this was shoTNm 
to be due to the formation in their body of antiriein, which 
neuralized the action of the ricin. This discovery was the 
basis of our knowledge of serum therapeutics. 

OnAss II — Simple Purgatives, 

(All are Anthracene purgatives.) 

RHUBARIS. 

JRUci Kliizoma. — Ehubarb Eoot. This was called 
Rhei Eadix B. P. 1898. The rhizome partly deprived of its 
bark and dried, of Rheum officinale and other species of 
Rheum. China and Tibet. 

Characters. — Cylindrical, conical, plano-convex, or ir- 
regular pieces. Outer surface sometimes covered with a bright 
mllowish powder; rounded or angular, smooth or a little 
vrinkled, showing beneath the powder reddish-brown lines 
nixed with a yellowish-brown substance, and usually small 
itar-shaped spots. The pieces are often bored with a hole, 
vhich may contain the remains of the cord used to suspend 
hem to dry. Internally hard, compact, fracture uneven, and 
vith a marbled appearance. Odour peculiar, aromatic. 
Paste feebly astringent, bitter ; there is gritty feeling between 
he teeth when chewed. 

Composition. — The chief constituents are — (1) Chrys- 
, robin {synonyms, rhein, chrysophan, see Chrysarobinum). 

2) Ghrysophanic acid or dioxymethylanthraquinone. It is not 
mown whether, when alive, rhubarb contains any chryso- 
ihanic acid, for when kept the chrysarobin quickly oxidizes 
0 chrysophanic acid. The chrysarobin gives the yellow 
olour. (3) Emodin or trioxymethylanthraquinone. (4) RJieo- 
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tannic acid, to whicli the astringency o£ rhubarb is due 

(5) Oxalate of lime, 35 per cent., to which the grittiness is due. 

(6) Other bodies, about which little or nothing is known. 

Impubities. — E nglish rhubarb ; difierent taste, smeU, and 

excess of starch. Turmeric, which is turned brown by boric acid. 
‘ Dose, 3 to lO gir. — 2 to 6 decigrms. (repeated ad- 
ministration), 15 to 30 gr. — 1 to 2 grms. (single adminis- 
tration), 

Prc^aratienis. 

1. Extractmn. Hiliei. — Alcoholic. 

Dose, 2 to S gr. — 12 to 50 centigrms. 

2. Infasum IMiei. — 1 in 20 of boiling water. 

Dose, ^ to 1 fl. oz. — 15 to 30 mils. 

3. Filula Xtihei Composita. — Ehubarb, 25 ; 
aloes, 20 ; myrrh, 14 ; hard soap, 14 ; oil of pepper- 
mint, 2 ; syrup of glucose, 25. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

4. PulvisRheiCompositus. Synonym. — Gre- 
gory’s powder. Ehubarb, 22 ; light magnesia, 66 ; 
ginger, 12. 

Dose, 10 to 60 gr. — 6 to 40 decigrms. 

5. Sympus ItEei. — Ehubarb, >70 ; oil of 
coriander, 0'5 ; sugar, 840; alcohol (90 per cent.), 280; 
water, to 1000. 

Dose, i to 2 it. dr.— 2 to 8 mils. 

6. Tinctura HEei Composita.— Ehubarb, 100 ; 
cardamoms, 12‘5 ; coriander, 12‘5 ; glycerin, 100 ; 
alcohol (45 per cent.), to produce 1000. Percolate. 

Dose, ^ to 1 ft. dr. — 2 to 4 mils (repeated 
administration) ; 2 to 4 fl. dr.— S to 16 mils (single 
ad"’inistration). 


Action. 

External. — Probably rhubarb would have, to a 
mild degree, the same action as Goa powder, but it 
is never applied externally. 

Internal . — Alimentary canal , — In the mouth, 
rhubarb increases the flow of saliva ; and in the 
stomach, in small doses, it, like any other bitter 
substance, stimulates the flow of gastric juice, and 
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the Yascularity and peristaltic movements of the 
stomach. It is, therefore, a stomachic, and will aid 
digestion. In large doses it causes purgation, pro- 
ducing in from four to eight hours a liquid motion, 
coloured yellow by the chrysophan. Purgation is" 
due to the chrysophanic acid and emodin, b^oth, like 
anthracene, anthraquinone derivatives, and it has 
been already pointed out that many vegetable purga- 
tives owe their properties to derivatives of this body 
(see p. 95). The resinous constituents of rhubarb 
are said to increase the flow of bile, but certainly its 
cholagogue action is not sufficiently powerful to explain 
its purgative properties. It is commonly stated to ex- 
aggerate very actively intestinal peristalsis, but there 
is no adequate proof of this. It is liable to gripe. 
The purgation is followed by constipation; this is 
ascribed to the rheo-tannic acid : if so, it is probably 
absorbed and subsequently re-excreted into the in- 
testine, otherwise it would all be swept away in the 
purging. 

Kidneys . — The colouring matter is excreted in 
the urine, and stains it yellow when acid, red when 
alkaline. The urinary flow is slightly increased. 

Thekapeutics. 

Rhubarb is commonly given to children as a 
stomachic purgative in indigestion, especially when 
caused by errors of diet, for it clears away any un- 
digested food, and its stomachic and after- astringent 
effects are valuable. In the same way it is useful in 
diarrhoea due to irritation caused by undigested 
food ; here the after-astringency is especially ser- 
viceable. A powder of powdered rhubarb and sodium 
bicarbonate (which hides the taste) equal parts, 
with some powdered gentian, or a similar fluid medi- 
cine, forms an excellent stomachic for young children. 
Rhubarb should never be given alone, because of the 
griping it causes. 
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Purgatin. — (Not ofBcial.} 

This is the usual name for Anthrapurpurin diacetate. 

Dose, 15 to 30 gr. — 1 to 2 grms. 

Purgatin is of great interest, as it is a derivative^ of 
anthraquinone, and it was the first made synthetic purgative. 
It may cause colic and irritate the kidneys, but a great 
practical objection to its use is that it colours the urine a 
bright red. (For purgen, see p. 340.) 


SENNA. 

Sciuiss Folia. — Senna Leaves. The dried leaflets of 
Cassia acutifolia and of Cassia angustifolia, known in 
commerce as Alexandrian Senna and Tinnevelly Senna. 

Chabactebs. — Pale greyish or yellowish green, thin, 
brittle, 2 to 4 cm. long. Lanceolate or oval-lanceolate, 
acute, entire, unequal at base. Finely pubescent. Veined on 
the lower surface. Alexandrian is smaller than Tinnevelly. 

Composition. — The chief constituents are — (1) Cathartic 
acid, an amorphous sulphurated glucoside. C,^oH,s.,.N8..SO.^. 
It exists as salts of earthy bases, such as calcium and 
magnesium. These salts are soluble in water. Cathartic 
acid is capable of decomposition into glucose and oatharto- 
genic acid. It is the chief purgative principle in senna and 
other purgatives. (2) Other glucosides, sennacrol and seuna- 
piorin, which do not in most preparations contribute to their 
action, as they are insoluble in water. (3) Chrysophanio 
acid, or dioxymethylanthraquinone, in small amounts (sec 
Ehubarb and Chrysarobinum). (4) Emodin, or trioxymethyl- 
anthraquinone. (5) A sugar, catharto-mannite. Besembling 
senna.— Leaves of Solenostemnia Argel, Uva Ursi, and 
Barosma, all equal at the base. 

Impubities.— A ny of the above. 

Preparations. 

1. Confectio Seunre. — Senna, 100; coriander 
fruit, 40 ; figs, 160 ; tamarind, 120 ; cassia pulp, 120 ; 
prunes, 80 ; extract of liquorice, 15 ; sugar, 400 ; water, 
to make 1000. 

Dose, 60 to 120 gr. — 4 to 8 grms. 

2. Infusum Senna}. — Senna, 100 ; ginger, 5 ; 
boiling water, 1000. 

Dose, I to 1 fl. oz. — 15 to 30 mils — or as a 
single draught, 2 fl. oz. — 60 mils. 
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3. Mistura Sennro Composita. Synonym 

Black draught. Magnesium sulphate, 25 ; liquid 
extract of liquorice, 5 ; aromatic spirit of ammonia, 
5 ; compound tincture of cardamoms, 10 ; infusion of 
senna, q.s. to make 100. 

Dose, 1 to 2 fl. oz. — 30 to 60 mils. 

4. Pulvis GlycyrrMsse Compositns. — Senna is 
the most important constituent, 16 per cent, (see p. 612). 

Dose, 60 to 120 gfr.— 4 to 8 grm. 

5. Syrupus Sennse. — Senna, 440 ; oil of cori- 
ander, 0'2 ; sugar, 540 ; alcohol (90 per cent.), 2‘0 ; 
alcohol (20 per cent.), 760. 

Dose, ^ to 2 fl. dr. — 2 to 8 mils. 

6. Tinotnra SenucB Composita Senna, 200 ; 

caraway, 25 -, coriander, 25 ; glycerin, 100; alcohol (45 
per cent.), to produce 1000. Macerate. 

Dose, § to 1 fl. dr. — 2 to 4 mils — for repeated 
administration ; 2 to 4 fl. dr. — 8 to 16 mils— for 
single administration. 

SemiSE Friictus. —Senna pods. The dried ripe 
fruits of Cassia ncutifolia and Cassia angustifolia. 

CHARA.CTEB9. — Five centimetres long, and from two to 
two and a half wide ; broadly oblong or somewhat reniform ; 
pale green ; brownish in the centre above the seeds ; very 
flat, rounded at the base. Pericarp papery. Seeds obovate- 
cuneate, flattened. Odour and taste slight. (For dose, sec 
p. 505.) 


Action. 

External. — None. 

Internal. — Senna, because of the cathartic acid 
in it, stimulates the muscular coat of the intestine, 
especially the colon, and produces some hyperremia. 
Consequently the fluid contents of the small intes- 
tine are hurried through the colon, and pale yellow 
watery stools, containing some undigested food, are 
the result. Senna acts very feebly or not at all on 
the biliary secretion. Large doses open the bowels 
several times and produce griping, but not much 
hypersemia. The emodin and chrysophanic acid in 



SENNA 


606 


senna make it an anthracene purge (see p. 95), but 
cathartic acid is the more important. Purgation 
by senna does not cause subsequent constipation. 
Some constituents of it are absorbed, and may cause 
the urine to be red. It will purge if injected into 
the veins, and will impart its purgative properties to 
the milk of nursing women. 

Therapeutics. 

Senna is a safe, useful purgative for cases of simple 
constipation. The leaves, because of their tendency 
to gripe and nauseous taste, are rarely given alone. 
The compound liquorice powder is to be preferred 
to the Mistura Sennse (“ black draught ”), as this is a 
nasty mixture. Senna is largely used to complete 
the effect of duodenal purgatives, as we see in the 
old prescription of a blue pill at night and a black 
draught in the morning. Acting on the colon, it is 
valuable in slight cases of fascal collection. Com- 
pound liquorice powder is much used in habitual 
constipation and the constipation of pregnancy. 
Confection of senna, coated with chocolate, forms 
the well-known purgative Tamar Indien, and in this 
form can be taken by children. It is said that the 
infusion contains more of the active principles 
than other preparations ; it soon decomposes, but 
1 gr. of nitre to the fl. oz. will prevent this. Some 
preparations of figs have senna for their active in- 
gredient. 

An infusion of senna pods is a very popular 
aperient, and may be taken for a long while without 
any harm. -It is pleasant and does not gripe, and is 
especially useful for children. Extractum Sennse 
Liquidum B. P. C. (dose, ^ to 1 fl. dr., 2 to 4 mils) is 
an excellent preparation of the pods. Many patients 
infuse the pods themselves. For an adult six may 
be allowed to stand in cold water for six hours 
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and the infusion drunk the last thing at night. 
Sometimes more than six, even up to twelve, are 
required at first, but the dose can nearly always be 
reduced by gradually using fewer pods to make the 
infusion. 


CASCAKA SAGRADA. 

Cascara Sagi'acta. Synonyms Sacred Bark, 

Rhamni Purshiani Cortex. The dried bark of Blmimnis 
purshiamis, California buckthorn, coUected at least one year 
before being used. 

CHiRACTEBS. — Quills ot nearly flat pieces. • Smooth 
purplish-brown cork almost covered with lichens ; inner 
surface brown, nearly smooth, and striated longitudinally. 
Fracture short externally, fibrous internally. Characteristic 
odour. Bitter taste. 

Composition. — The chief constituents are Emodin, also 
contained in rhubarb and senna (g.v.), Casoarin, Purshianin, 
a glucoside, several resins, various acids, and a volatile oil. 

Preparations. 

1. Extractnm Cascarm Sagradse Siconm. — 
Made by percolation with water and subsequent 
evaporation. 

Dose, 2 to 8 gr. — 12 to 50 centigrins. 

This was Extractum Cascara Sagradee B. P. 1898. 

2. Extractum Cascarm Sagradee Liquidum. 
— ^Made with alcohol (90 per cent.) and water. 

Dose, 5 to 1 fl. dx. — 2 to 4 mils. 

3. Syrupus Cascarm Aromaticus. — Liquid 
extract, 8 ; tincture of orange, 2 ; alcohol (90 per cent.), 
1 ; cinnamon water, 3 ; syrup, to make 20. 

Dose, 2 to 2 li. to. — 2 to 8 mils. 

Action and Theeapedtios. 

Cascara sagrada is a simple laxative and aperient, 
not causing much griping, and resembling in its 
action frangula bark, which is no longer official and 
is now rarely used. Its emodin makes cascara an 
anthracene purgative. The bitter principle gives it 
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stomacliic properties. It is very serviceable for con- 
stipation, especially if chronic. Either a single phar- 
macopoeia! dose may be taken in the evening, or 10 
to 15 ni (6 to 10 decimils) of the liquid extract may 
be given three times a day before meals. One ad- 
vantage of its use is that gradually increasing doses 
are not required. The liquid extract is very bitter ; 
this taste may be concealed by aromatics, liquorice, or 
sal volatile, and it may be given in chloroform "water. 
The aromatic syrup conceals the bitter taste very 
■well, and a preparation kno'wn as Tinctura Laxa- 
tiva (B.P.O.), dose 20 to 60 m (12 to 36 decimils) 
. (Extractum Oascarse Sagradie Liquidum 2, Spiritus 
A.mmoni8e A,romaticus 2, Spiritus Chloroformi 2, 
Tinctura Belladonnje 1, Tinctura Nucis Vomicas 1), 
is miscible "with water, and is a pleasant simple purge 
which is especially useful for chronic constipation, 
and may cure it. Caseara Jelly, dose 1 to 4 fl. dr. 
(4 to 16 mils), made with agar-agar jelly, makes the 
faces bulky and moist. 


AX.OJBS. 

Aloe. — The juice that flows from the transversely cut 
leaves of Aloe chinensis. Aloe Perryi, and probably other 
species, evaporated to dryness. Known as Curapao aloes, 
Socotrine aloes, or Zanzibar aloes. 

CHAaACTEKS. — In hard masses varying from yellowish 
brown to dark or chocolate brown. Fracture dull, waxy, and 
uniform (Curagao and Zanzibar aloes) or uneven and porous 
(Socotrine aloes). Small splinters show microscopic crystals 
imbedded in transparent mass. Characteristic odour ; taste 
nauseous and bitter. Solubility . — Almost entirely in alcohol 
(60 per cent.). Resembling aloes . — Kesins of guaiacum and 
jalap, which are not bitter. 

Composition. — The chief constituents are — (1) Aloin 
(seep. 508). (2) Emodin, or trioxymethylanthraquinone (see 

Senna). (3) A resin. (4) A trace of gallic acid. (5) A trace 
of a volatile oil giving the odour. 

Dose, 2 to 5 gv . — 12 to 30 centig^ms. 
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Preparations. 

1. Extracttim Aloes, — Aqueous, 1 in 10. 

Dose, 1 to 4 gr . — 6 to 25 centigrms. 

This ■was Extractum Aloes Barbadensis B. P. 1898. 

2. Decoot-um Aloes Compositum. — Extract of 
aloes, 2 ; myrrh, 1 ; potassium carbonate, 1 ; extract 
of liquorice, 8 ; compound tincture of cardamoms, 60 ; 
water, up to 200. Contains of the extract, 1 per cent., 
i.e. 4| gr. in 1 11 . oz. 

Dose, § to 2 fl. oz. — 15 to 60 mils. 

3. Pilula Aloes. — ^Aloes, 58 ; hard soap, 29 ; oil 
of caraway, 3 ; syrup of glucose, 10 . 

Dose, 4 ■fco 8 gr. — 25 to 50 centigrms. 

4. Pil'ola Aloes et Asafetidse. — Aloes, asafetida, 
hard soap, of each 3 ; syrup of glucose, 1 . 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

5. Pilula Aloes et Perri. — Aloes, 2 ; exsiccated 
ferrous sulphate, 1 ; compound powder of cinnamon, 
^ ; syrup of glucose, 3|. 

Dose, 4 to 8 gr.— 25 to 50 centigrms, 

6 . Pilula Aloes et Myrrlise. — Aloes, 44 ; 
myrrh, 22 ; syrup of glucose, 34. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

Aloes is contained in Pilula Colocynthidis Composita 
(1 in 3), and Pilula Colocynthidis et Hyoscyami (1 in 4^). 
Pilula Ehei Composita (1 in 6 ), Tincture Benzoini Composita 
(1 in 60). 

Extract of aloes is contained in Extractum Colocynthidis 
Compositum (1 in 25 ). 

Aloin. — A crystalline principle obtained from aloes. 

Chahactebs, — A pale yellow microorystalline powder, 
almost inodorous ; taste intensely bitter, but tasting of aloes. 
Solubility. — Freely in hot fluids, sparingly in cold water 
or cold alcohol, not at all in ether. Eapidly altered by 
alkalies. Aloin is the active principle of aloes, but it does 
not gripe so much. 

Dose, I to 2 gr. — 3 to 12 centigrms. 

Action. 

External. — Aloes has no external action on the 
unbroken skin, but it can be absorbed from a raw 
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surface, for aloes sprinkled on an ulcer, to whicli it 
is a slight stimulant, •will lead to purging. 

Internal. — Gastro-intestinal tract . — In the sto- 
mach the bitter principle of aloes causes it to act as 
a stomachic, hke other bitters. In the intestine it 
increases the rate of the flo'w of bile, but not the 
amount secreted. It produces httle influence in the 
small intestine, but the muscular coat of the colon 
is po-werfuUy stimulated, and the intestinal secretion 
from that part slightly accelerated. Aloes, there- 
fore, purges, and naturally takes some time, usually 
fifteen to twenty hours, to act ; the motion is well 
formed, not very soft, as there is so httle increased 
secretion of fluid, and it is dark coloured from the bile 
in it. Sometimes the drug gripes somewhat, because 
the muscular contraction it produces is irregular. 
As it acts chiefly on the lower bowel the habitual 
use of it may lead to piles. Its emodin makes it an 
anthracene purgative. 

Female genital organs . — Aloes will increase the 
menstrual flow ; it is therefore an emmenagogue. 
It is excreted by the milk, for aloes given to the 
mother may purge the child. It is stated also to be 
excreted in the urine. 

Barbados aloes is slightly more purgative than 
Socotrine aloes, and contains a greater proportion of 
substances soluble in water. 

As a rule aloin acts hke aloes, but it does not 
gripe so much. Some specimens, however, have 
very httle action. This may be owing to adultera- 
tion, or differences in their composition. 


Therapeutics. 

Aloes is an exceUent purgative for cases of 
habitual constipation, many of which' are due to an 
imperfect contraction of the muscular coat of the 
large intestine. It is very commonly given as a 
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dinner pUl (1 gr., 6 centigrms., of extract of aloes, or 
^ gr,, 80 milligrms., of aloin and |-gr., 16 milligrms., 
of extract of nux vomica) to sufferers from chronic 
constipation, and in these cases its bitter principles 
acting as stomachics aid digestion. If the fseces are 
hard ^ gr. (30 milligrms.) of powdered ipecacuanha 
should he added. To avoid griping it is well to combine 
a little extract of hyoscyamus or a little extract of 
belladonna with it. One great advantage of aloes is 
that the dose need not be gradually increased. It is 
also very commonly given as a pill with nux vomica 
and a grain or two of the dried sulphate of iron to 
persons suffering from chlorosis and other forms of 
anemia. It overcomes the chronic constipation so 
common in these cases, and some regard this as very 
important for the cure of the disease. The amenor- 
rhoea so frequently associated with chlorosis is often 
benefited by aloes, and amenorrhcea due to other 
causes may also be relieved. Aloes is of great 
service in many oases of chronic constipation of chil- 
dren, A warm aqueous solution of aloin purges 
when injected subcutaneously. 

Aloes must not be given in pregnancy, hsemor- 
rhoids, or menorrhagia. An enema of it is anthel- 
mintic. 


Class III.— Drastic Purgatives. 

SCAI?OIO]¥T. 

Scammonise Radix. — Scammony Root. The 
dried root of Convolvulus scanimonia. Syria and Asia Minor. 

Chaeacteks Cylindrical, except at upper end, where it 

is enlarged, and has remains of aerial stems ; shrivelled, 
contorted, longitudinally furrowed. Externally, greyish brown 
or yeUow. Internally, pale grey or white. Fractured surface 
very coarsely fibrous. Odour and taste like jalap, faint. 
Resembling scammony root. — Belladonna, which is smaller. 



BOAMMONY 


611 


Ipomcese Radix. — Synonyms.— Onz&hB, Jalap 
Root, Mexican Scammony Root. 

Source. — This is the dried root of Ipomoea Orizabensis. 

Characters. — Irregular, tough fibrous pieces, often in 
portions of transverse slices of large roots. Externally 
greyish black, -wrinkled. Internally grey or bro-wn. Yields 
to alcohol a resin -which has the properties enumerated under 
Scammony Resin. 


!§camInolli^e Resiaa.— Resin of Scammony. A 
mixture of resins obtained from scammony root or from 
Orizaba Jalap root. 

Source. — Either root is exhausted with alcohol and the 
resin is precipitated -with water and dried. 

Characters. — Brownish, brittle, translucent pieces ; frac- 
ture resinous. Odour fragrant. Soluble in ether. Tincture 
of it does not blue the fresh-cut surface of potato. 

Composition. — The chief constituent is jalapin (see 
p. 513). 

Impurities. — Guaiacum resin, which blues potato. Jalap 
resin insoluble in ether. 

Dose, 4 to 8 gr . — 25 to 50 centi^rms. 


Preparation. 

Pul-vis Scammoniee Compositus. — Scammony 
resin, 50 ; jalap, 35 ; ginger, 15. 

Dose, 10 to 20 gr. — 6 to 12 decig-rms. 

Scammony resin also contained in Extractum Colocyn- 
thidis Compositum, Pilula Colocynthidis Composita, Pilula 
Colocynthidis et Hyoscyami. 

Action. 

Gastro-intestinal tract . — Scammony lias no effect 
till it readies the duodenum. "With the bile it forms 
a strongly purgative compound, powerfully stimu- 
lating the intestinal glands and causing a profuse 
secretion of intestinal fluids. There is some exagge- 
ration of vascularity, some irregular stimulation of 
the muscular coat, hut these are comparatively slight, 
and there is little if any addition to the biliary flo-w. 
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As a result of these actions, in about four hours 
there is a profuse watery evacuation of the bowels. 
The drug is, therefore, a powerful hydragogue 
cathartic, and in large doses a strong gastro-intes- 
tinal irritant. Its action is attended with some 
griping. It produces no effect if injected into the 
blood, and therefore acts only locally on the intes- 
tine. It is anthelmintic to both roundworms and 
tapeworms. 


Theeapeutics. 

Scammony being a prompt purgative, obstinate 
constipation, in either children or adults, may be 
treated with it. It may also be given as an anthel- 
mintic. 


.lAXAP. 

Jalapa. — Jalap. The dried tubercles of IpomcBa^purga. 

Ghabacteks. — Irregularly ovoid or oblong, hard, compact 
roots. Size variable, generally somewhere between a walnut 
and hen’s egg. May be in halves and quarters. Externally 
dark brown, furrowed, wrinkled with pale Unes or scars. 
Internally dirty yellow or brown, with dark brown irregular 
circles. Odour smoky, slight. Taste sweetish, acrid, na,useous. 

Composition. — The chief constituent is the oiBcial resin. 
The Pharmacopoeia directs that jalap should contain from 
9 to 11 per cent, of the resin. 

Dose, 5 to 20 gr, — 3 to 12 decigrms. 

Preparations. 

1, Pulvis Jalapas Compositus. — Jalap, 3; 
acid tartrate of potassium, 6 ; ginger 1. 

Dose, 10 to 60 gr.— 6 to 4.0 de'cigrms. 

2. Tinctura Jalapse. — Jalap and alcohol (70 per 
cent.). Percolate. Standardised to contain bcUueen 
1‘45 and 1'55 per cent, of jalap resin. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 
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3. Tincttira Jalapss Composita. — Jalap, SO; 
scammony resin, 15; tnrpeth, 10; alcohol (60 per 
cent.), to produce 1000. 

Dose, I to 1 fl. dr. — 2 to 4 mils. 

Jalap is contained m Pulvis Scammonii Oompositus, 3 

in 8. 


Jalapse Besina. — Jalap Eesin is a mixture of 
resins obtained from Jalap. 

SouBOE. — Jalap is digested and percolated with alcohol 
(90 per cent.). From the tincture thus formed the resin is 
precipitated with water. It is washed and dried. 

Chaeactebs. — Dark brown, opaque, brittle fragments, 
translucent at the edges', breaking with a resinous fracture. 
Odour sweetish. Taste acrid. Solubility . — Readily in alcohol 
(90 per cent.), not in water. Besetnbling jalap. — Aloes, which 
is bitter. 

Composition. — The chief constituents are — (1) Convol- 
vulin, a glucoside, a hard substance insoluble in ether, more 
active than jalapin, and the most abundant active ingredient 
of jalap. (2) Jalapin, a glucoside. Dose, | gr. This is a 
soft resinous substance, soluble in ether. The tubercles of 
IpomoM purga contain very little, but scammony and other 
species of Ipomoea contain a considerable amount. 

Dose, 2 to 5 gr. — 12 to 30 centigrms. 

Action. 

The mode of action of jalap is precisely the same 
as that of scammony, with only two exceptions. It 
causes a greater secretion of intestinal juice, and is 
therefore more hydragogue ; it stimulates the vessels 
and muscular coat less, and therefore is less irritant 
and griping. 


Theeape'dtics. 

Jalap is very largely used as a hydragogue pur- 
gative when we want to draw off large quantities of 
fluid, therefore it is especially suitable for patients 
■with Bright’s disease, for those suffering from 
urremia, and for those with, dropsy from any cause. 

17 
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Large doses should not be given if the intestinal 
mucous membrane is liable to inflame easily. It is 
occasionally employed for severe constipation. 

ItAr-ADATVA. 

Kalafimin. Synonym. — Pharbitis Seeds. The-diied 
seeds of Ipomaa Jiedcracca. 

Chahactehs. — T he seeds are in the form of a segment of a 
sphere, about 5 millimetres long and wide. Black, except 
at the hilum, where they are brown and hairy. 

Dose, 30 to 45 — 2 to 3 ^ms. — in powder. 

Preparations, 

1. Pulvis Ealadansa Compositris.— Kaladana, 
3 ; acid potassium tartrate, 6 ; ginger, 1, 

Dose, 10 to 60 gr.— 6 to 40 deci^ms, 

2. Tinctura Kaladanra. — 1 in 5 of alcohol 
(70 per cent.). 

Dose, ^ to 1 11. dr. — 2 to 4 mils. 

Kaladansc Resina. Kaladana Eesin. Syiwnym. — 
Pharbitisin. Is a mixture of resins obtained from Kalanda. 

SouBCE. — Exhaust Kaladanawith alcohol, precipitate the 
resin with water and dry. 

Chabactebs — Brownish opaque fragments, translucent at 
edges, breaking with a resinous fracture. Insoluble in water, 
easily soluble in alcohol (90 per cent.). 

Dose, 2 to 8 gr. — 12 to 50 centi^ms. 

Action and Therapeutics. 

Kaladana resin resembles the convolvulin found 
in jalap, and kaladana and its resin have the same 
actions and may be used for the same purposes as 
jalap. They are used principally in ineba and the 
East Indies. 


TURFRTH. 

TiU’petlmm. — The dried root and stem of Ipomcea 
turpethum. 

Chabactebb. — As found in commerce consists of the root 
and stem cut into short lengths 1 to 5 centimetres in diameter. 
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Often split on one side with the central woody portion removed. 
The exterior surface furrowed and dull Rrey. 

Dose, 5 to 20 gr. — 3 to 12 decigrms. — in powder. 

Preparation. 

Tinctura Jalapse Composita. — Jalap, 80 ; 
scammony, 15 ; turpeth, 10 ; alcohol (60 per cent.), to 
produce 1000. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Action and Therapeutics. 

The drug is active because of the resin it contains, 
usually about 10 per cent. This is a glucoside with 
the same chemical and physiological properties as 
convolvulin, the active glucoside of jalap. Therefore 
the actions and uses of turpeth are the same as 
those of jalap. It is used chiefly in India, the East 
Indies, and North America. 

CROTON OIL.. 

Oleum Crotoiiis. — The fixed oil expressed from 
the seeds of Groton tiglium. East Indies. 

Characteks. — Brownish yellow to dark reddish brown. 
Sp. gr. 0-94 to 0-96. Odour faint, peculiar, rancid. Taste 
oily, acrid. Solubility. — Freely in alcohol, ether, chloroform, 
or olive oil. 

Composition. — The chief constituents are — (1) Several 
volatile acids (1 per cent, in all) ; these give the odour. 
(2) Tiglic or methyl orotonic acid, CsH^Oj. (3) Glyceryl of 
orotonoleic acid, C.qHuOj. This appears to be the active prin- 
ciple. (4) Several fatty acids, both free and combined to 
form fats. (5) Crotonol, a substance which is non-purgative, 
but is capable of causing some cutaneous irritation. 

Dose, J to 1 m. - 3 to 6 centimils— on a lump of 
sugar, or mixed with butter or vaseline and placed at the back 
of the mouth, so that it may be quickly swallowed. 

Preparation. 

Linimentum Crotonis. — Croton oil, 12 ; oil of 
cajuput, 44; alcohol (90 per cent), 44. 

(Croton seeds are not ofiScial, but it is important to recog- 
nize them. They are ^ in. long,|^ in. broad, ovoid and bluntly 
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oblong.covcred with a brown shell, which on scraping becomes 
black. The kernel is white and oily. They yield 50 to 60 per 
cent, of croton oil. They are known from castor-oil seeds, 
which are like them, by the fact that the castor-oil seeds are 
bright, polished, and mottled.) 

Action. 

• External. — Croton oil is one of the most powerful 
irritants in the Pharmacopojia. A drop placed on 
the slrin causes redness, burning pain, and quickly 
a crop of vesicles forms (vesication) ; these rapidly 
become pustules (pustulation), and the surrounding 
subcutaneous tissue is red and cedematous. 

Internal. — Gastro-intestinal tract . — ^Very soon 
after a drop has been taken there is considerable 
griping and abdominal pain. In an hour or two the 
bowels are opened, and this may subsequently occur 
several times, the motions becoming more and more 
fluid. The croton oil greatly aggravates the vas- 
cularity of the stomach and intestines, the mucous 
membrane of which becomes red, cedematous, and 
angry-looking ; there is a great increase of the intes- 
tinal secretion, but none of the bile. The drug pro- 
duces, in fact, severe enteritis, and to a less extent gas- 
tritis. The motions may contain blood. These effects 
are aU due to the crotonoleic acid, which resembles 
the ricinoleic acid of castor oil, but is much more 
powerful and is much more easily set free from croton 
oil, hence the external irritant action of the oil. It is 
probable that the peristaltic movements are increased 
also. Groton oil applied to the skin may cause free 
purgation, the acid being excreted into the bowel. 

Therapeutics. 

External. — Croton ofl. was formerly employed 
externally as an irritant and counter-irritant for 
inflamed joints, pleurisy, bronchitis, and phthisis ; 
but it is not often so used now, as the scars left after 
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the suppuration are very unsightly, the apphcation 
is too painful, and the inflammation induced too 
severe. A little croton oil spread over an area not 
exceeding that of a sixpence may be apphed to set 
up suppuration in the scalp, and so to destroy an 
inveterate patch of ringworm, if it is wished to cure 
it quickly. The croton oil will certainly do this, hut 
the resulting suppuration is so severe that the remedy 
should be used with care, and only when all others 
have failed. The liniment, weU diluted, is occasion- 
ally employed to stimulate the skin in alopecia. 

Internal. — Croton oil should only be given in very 
obstinate constipation not due to organic obstruction, 
and only one dose should he administered Not more 
than one or two drops should be prescribed. Consti- 
pation due to lead poisoning and faecal impaction are 
sometimes suitable cases. Placed on the back of the 
tongue, it is, on account of its small bulk, a useful 
purgative for lunatics who refuse to take anything, 
and for unconscious patients, because in such cases it 
is swallowed reflexly and acts quickly, and therefore 
it is commonly given to those who are unconscious 
from apoplexy, but it must be diluted by mixture 
with sugar or butter to prevent local inflammation 
of the tongue. It should never be administered to 
children, to pregnant women, to feeble subjects, to 
those with hemorrhoids, nor to those suffering from 
peritonitis, gastritis, or enteritis. 

Croton-oil seeds contain a poisonous toxalbumin crotin, 
which resembles ricin (see p. 500). 

COIiOCYMTH PIJ1.P. • 

Colocyntliidis Piilpa.— The dried pulp of the 
fruit of Gitrullus colocynthis, freed from seeds. Synonym . — 
Bitter calumba. Imported from Smyrna, Trieste, Prance, 
and Spain. 

Characters. — More or less broken, whitish, very light, 
spongy, tough balls, about 2 in. in diameter, consisting of 
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the pulp in which the seeds are embedded. The broken-up 
pulp without the seeds is alone ofiScial. This is light, spongy, 
whitish, odourless, with an intensely bitter taste. 

Impuiuties. — Seeds and cortex. 

CoMPOsmox. — The chief constituents are — (1) Golocyn- 
thin, an amorphous or crystalline, bitter, active glucoside, 
readily soluble in water and alcohol. (2) Eesinous matter 
having the names of citrullin, colocynthein, andcolocynthitin, 
insoluble in water. 


Preparations. 

1. Extraotnm ColooymtMdis Compositum. — 
Colocynth pulp, 150; extract of aloes, 300; resin 
of scammony, 100 ; curd soap, 75; cardamoms, 25 ; 
alcohol (GO per cent.), 4000. 

Dose, 2 to 8 gfr.— 12 to SO centigrms. 

2. Pilnla Colocyntliidis Composita. — Colo- 
cynth pulp, 20 ; aloes, 35 ; resin of scammony, 35 ; 
potassium sulphate, 5 ; oil of cloves, 6 ; water, g.s. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 

3. Pilula Colocynthidis et Hyoscyami. — 
Pilula colocynthidis composita, 2 ; extract of hyoscya- 
mus, 1 ; water, q.s. 

Dose, 4 to 8 gr. — 25 to 50 centigrms. 


Action. 

In small doses colocynth acts as a simple bitter, 
increasing the gastric and intestinal secretions and 
improving the appetite. In larger doses it augments 
the How of bile and succus entericus considerably, 
stimulates the muscular coat, causes a little griping, 
and leads to the evacuation of a watery motion. In 
still larger doses the hypersecretion is excessive and 
the griping is severe because the muscular coat is 
powerfully irritated, and several abundant watery 
motions result. The drug may therefore be called 
drastic, hydragogue, and cathartic. The depression 
produced may be considerable. 
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Therapeutics. 

Colocynth should never be given alone, because 
of the griping it causes. In the colocyntb and 
byoscyamus pill, which is often prescribed, the hyos- 
cyamus prevents this painful result. Colocyntb is 
an excellent purgative for producing a single abun- 
dant evacuation of the bowels in chronic constipation, 
such as that so often met with in persons suffering 
from hepatic disorder, and in those confined to bed. 
Because of the watery character of the motions it 
may be given in ascites or Bright’s disease, but 
jalap or scammony is usually preferred. It is too 
irritant for habitual use. It should never he ad- 
ministered if there is any suspicion of intestinal or 
gastric inflammation, nor in pregnancy. It is often 
combined with milder purgatives. A diuretic action 
has been claimed for it, but this is unimportant. 

Class IV. — Ckolagogues. 

PODOPfiIYl.L.irai. 

Podophylli Kliizoma.— Podophyllum Kbizome. 
The dried rhizome and roots of Podophyllum peliatum, the 
American May-apple. Imported from North America. 

Chahacteks.— Pieces of yariable length and about 5 milli- 
metres thick, cylindri^l, with at intervals of 5 centimetres 
tuberosities, which are marked above by a depressed circular 
scar, and give ofl below a number of very brittle brownish root- 
lets, or show, if these are broken off, a corresponding number 
of whitish scars ; externally dark reddish brown, smooth or 
wrinkled ; fracture short ; internally whitish and mealy or 
yellowish brown and horny. Odour faintly narcotic. Taste 
bitterish, acid, nauseous. 

Composition. — The chief constituents are — (1) The alka- 
loid herbcrine. (2) The official resin, which is the purgative' 
principle. 

Podopliylli Resina. — Podophyllum Eesin. 

Synonym Podophyllin 

SomtcE. — Extract the root by percolation with alcohol 
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(90 per cent.), and precipitate the resin with water acidulated 
with hydrochloric acid. Wash and dry. 

CHAHACTEns. — A pale yellow to deep orange-brown amor- 
phous powder, soluble in alcohol and ammonia. 

CoxirosmoN. — Podophyllum resin contains at least two 
other resins, one soluble and the other insoluble in ether. 
These resins contain an active purgative crystalline body, 
podophyllotoxin. This, it is said, can be split up into picro- 
podophyllic acid, which is inert, and picro-podophyUin, a 
crystalline neutral body, the active principle. Both these also 
exist free in the rhizome. 

IncositatibiiEs. — Water precipitates it from alcohol, acids 
precipitate it from ammonia. 

Dose, 1 to 1 gr. — 16 to 60 milligrms. 

Preparation. 

Tinctura Podopliylli. — Eesin of podophyllum, 
36-5 ; alcohol (90 per cent.), 1000. Macerate. 

Dose, 5 to IS m. — 3 to 10 decimils. 

Action. 

External. — It has no external action unless 
applied to raw surfaces, from which it may be 
absorbed and then it will purge. 

Internal. — Gastro-intestinal tract. — Podophyl- 
lum has a bitter taste. It is in large doses a powerful 
gastro-intestinal irritant, and has caused death. In 
medicinal doses it gives rise to “much griping pain, 
perhaps some nausea, and in about ten hours there 
is an evacuation of the bowels ; the motion, which 
is liquid, is deeply stained with bile. The pain shows 
that the muscular coat is stimulated, the liquidity 
that probably an excess of intestinal fluid is secreted, 
and the colour that the drug is an indirect chola- 
gogue (p. 102). In small doses podophyllum is by 
some believed to increase the secretion of bile, and 
certainly the solids in it are greater; in purgative 
doses it is said not to increase the quantity, but 
that more bile is poured from the gaU-bladder into 
the intestine. It probably acts after absorption. 
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for all its effects can be produced if it is injected 
subcutaneously. 


Thbeapeutics. 

Podophyllum is only used for its cholagogue 
purgative action. It is especially suitable for 
constipation due to hepatic disorder, whether func- 
tional, as in the hepatic dyspepsia which commonly 
goes hy the name of biliousness, or organic, as in 
hepatic cirrhosis and cancer. It must be remem- 
bered that, as it causes much griping, it should be 
combined with hyoscyamus or some other drug 
to overcome this ; that it takes a long while to act, 
and will therefore be swept away before it has 
produced any effect if given with quickly acting 
purgatives ; and that it is better to begin with small 
doses, as people are very unequally affected by it. 
It may be advantageously combined with calomel in 
a pill. It is so disagreeable to the taste that it is 
better to dissolve the resin in aromatic spirits of 
ammonia (1 gr. to 1 fl. dr., 6 centigrms. to 4 mils) 
than to use the pharmacopceial tincture, as water 
does not precipitate the resin from ammonia, but it 
does from the pharmacopceial tincture. 

INDIAN PODOPnrL-t,IJM. 

Podopliylli Indict Kliizoma.— The dried 
rhizome and roots of Podophyllum emodi. 

Characters. — Ehizome, more or less cylindrical and 
contorted, about 10 millimetres thick, crowned with remains 
of aerial stems bearing cup-shaped scars, below numerous 
root scars or stout roots. Faint odour, bitter taste. 

Officially used in India and Eastern Colonies. 

Podopliylli Indict Resina. — A powdered resin 
prepared from Indian Podophyllum rhizome, and resembling 
the other variety of Podophyllum ream. 

Dose, ^ to 1 gr. — 16 to 60 milligrms. 
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Preparation. 

Tinctura Podophylli Indici. — Indian podo- 
phyllum resin, 36'5 ; alcohol (90 per cent.), 1000. 

Dose, 5 to IS m. — 3 to 10 decimils. 

Action and Therapeutics. 

Indian podophyllum has precisely the same 
actions and uses as the other variety. 

EUOlVritlUS JSAKIi. 

Xlnonymi Cortex. — Euonymus Bark. The dried 
root-bark of Euontimus atropurpureus. Synonyms. — Wahoo, 
spindle-tree, hominy bush. United States. 

CH.\RA.OTEas. — incurved or quilled pieces, 2 to 4 milli- 
metres thick. Colour light ash-grey with darker patches. 
Inner surface tawny white and smooth, when freed from 
fragments of white wood. Taste at first sweet, then bitter 
and acid. 

OoMPOsmoN. — The chief constituents are (1) euonymin, 
a resin, (2) asparagin, and (3) euonic acid. 

Preparation. 

Extractum Eaonymii (commonly called euony- 
min). — Euonymus bark, in powder, is percolated with 
alcohol (45 per cent.) ; the liquid is evaporated till a 
brown dry powder is left, which is incorporated with a 
quarter of its weight of calcium phosphate, the object 
of which is to prevent it from agglutinating. It must 
be kept in a well stoppered bottle. 

Dose, 1 to 2 g-c. — 6 to 12 centigrms. 

This is Extraotu'm Euonymi Siccum, B. P. 1898. 


Action and Therapeutics, 

Iq small doses euouyraiu stimulates the appe- 
tite and the flow of gastric juice. In larger it is 
irritant to the intestine and is cathartic. It is an 
indirect cholagogue (p. 102), but does not gripe or 
cause much intestinal secretion. Some state that it 
increases the solids of the bile. It has slight diuretic 
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and expectorant effects, but its only use is as a 
purgative for those cases of constipation in which 
the liver is disordered, and for which it is particularly 
efficacious. It is usually combined in a pill with 
other cholagogues, as iridin and calomel. 

Iridin. — (Not official.) 

Synonym.-— Ivisin. This is the Estractum Iridis (B.P.C.). 
It is the powdered resin obtained by extraction from the root 
of Iris versicolor, the blue flag. Britain. 

Chakactebs. — A dark brown, bitter, nauseous powder. 

Dose, 1 to 3 gr.— 6 to 20 centigrms. — in a piU with 
glycerin of tragacanth or extract of henbane. 

A-GTION- and Theeapexjtics. 

Iridin is an indirect cholagogue, formerly believed 
to increase the biliary solids, and as it rarely gripes 
it may be given when it is required to use a chola- 
gogue purgative daily for some time. It may be 
combined with euonjmin, calomel, podophyllin, and 
other cholagogue purgatives. 


GEOTJP VI. 

Volatile Oils. 

These, when applied externally, stimulate the skin, and 
thus cause redness, sometimes even vesication, tingling, and 
subsequent numbness. Taken internally, they stimulate the 
gastro-intestinal tract, increasing its vascularity, the flow of 
saliva, of gastric ]uice, and of succus entericus ; and they are 
commonly said to excite its unstriped muscular fibres, but ihere 
is evidence that they diminish griping by lessening and 
regulating muscular contraction. Thus in moderate doses they 
are stomacliics and carminatives ; in large doses they are 
gastro-intestinal irritants. Their irritation of the stomach 
reflexly stimulates the heart and the central nervous system. 
They are absorbed and excreted by the skin, which they may 
thus irritate, and by the bronchial mucous membrane, which 
they consequently stimulate, increasing the amount of secre- 
tion from it. its vascularity, the expulsive power of its unstnped 
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muscle, and reflexly this irritation leads to coughing; con- 
sequently they are expectorants. They are also largely 
excreted by the kidneys, which are stimulated even to inflam- 
mation, and hence these drugs are often diuretic ; and by 
the genito-urinary mucous membrane, which is also 
stimulated,^ often so energetically that it becomes inflamed. 
Some volatile oils act strongly in all these ways ; others act 
much more powerfully in some than in others. They will be 
classified according to the tissue on which they chiefly act, 
or for the action for which they are mostly used. 

Class T. — Volatile oils (or substances containing them) 
acting chiefly upon, or used chiefly for their stimulation of, 
the skin. 

Oil of Turpentine, Tar, Oil of Cade, Resin, 
Canada Balsam, Oil of Mustard, Oil of Cajuput, Oil 
of Eucalyptus, Oil of Rosemary, Arnica Plowers, 
Oil of Iiemon Grass. 

Class II. — Volatile oils (or substances containing them) 
acting chiefly upon, or used chiefly for their stimulation of, the 
gastro-intestinal tract. 

Pyrethrum, Cloves, Pepper, Nutmeg, Cinnamon, 
Oliver Bark, Horseradish, Capsicum, Ginger, Carda- 
moms, Oil of Lavender, Oil of Peppermint, Oil of 
Spearmint, Anise, Coriander, Pennel, Caraway, Dill, 
Chamomile, Rose, Betel. 

Class III. — Volatile oils (or substances containing them) 
acting chiefly upon the stomach, so as to reflexly stimulate the 
hear t and central nervous system s, or chiefly used for 
this purpose. 

Valerian, Asafetida, Ammoniacum, M3rrrh. 

Class IV. — Volatile oils (or substances containing them) 
acting chiefly upon, or used chiefly for their stimulation of, 
the bronch ial muco us membrane. 

Terebene, Balsam ~6f~'Peru, Balsam of Tolu, 
Storax, Oleum Abietis, Oleum Allii. 

Class V. — Volatile oils (or substances containing them) 
acting chiefly upon, or used chiefly for their stimulation of, 
the kidneys and genito-urinary tract. 

Oil of Juniper, Buchu, Copaiba, Cubebs, Oil of 
Sandal wood. 
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Class I. op Volatile Oils. 

Those used chiefly for their action on the shin. 

Oil, OF TURPENTINE. 

Oleiim Terebinthinse Rectificatiim.— Eecti- 
fled Oil of Turpentine. The oil distilled, from the oleo-resin 
(common turpentine) exuding from various species of Pinus 
and rectified. 

Chaeactees. — ^Limpid, colourless. Odour strong, peculiar. 
Taste pungent, bitter. Neutral. Mixes with other volatile 
and flxed oils. Dissolves resins (the solution forms varnish), 
wax, sulphur, phosphorus, and iodine. Sohibility. —'Sot at 
all in water, 1 in 6|- of alcohol (90 per cent.), 3 in 10 
of ether, and in all proportions in absolute alcohol, bisulphide 
of carbon, and chloroform. It is easily oxidized. Old oil of 
turpentine is an ozonizing agent ; it readily absorbs oxygen, 
and becomes converted into an oleo-resin. French oil of 
turpentine is Isevo-rotatory, some of it comes from p. viari- 
tima\ English oil of turpentine, which mostly comes from 
America, and Russian oil of turpentine are dextro-rotatory. 

Composition, — Oil of tuipentineisamixtu/eof (1) several 
isomeric hydrocarbons (terpenes), all having the formula 
0 ,oH] 6. The chief of them found in the oil are pinene, 
phellandrene, limonene, and dipentene. They vary in their 
boiling-points and the direction in which they rotate the 
plane of polarization. The principal terpene in American oil 
of turpentine is dextropinene ; the principal terpene in 
French oil of turpentine is lasvopinene. (2) Sesquiterpenes, 
C15BL1. (3) Bornyl acetate. Most turpentine contains about 
15 per cent, of oil of turpentine, -Man'yTifiBcial volatile oils, 
e.g. those of lavender, peppermint, chamomile, caraway, cloves, 
contain various terpenes, all isomeric, and all having the 
formula C,(|H,o. An oxidation product of terpene is camphor, 
CioHigO, which is pharmacopoeial (sec p. 639). Sanitas 
(p. 628) is another product of the oxidation of a terpene. 

Dose, 2 to 10 m. — 12 to 60 centimils, or 3 to 
4 fl. dr. — 12 to 15 mils (anthelmintic). 

1 fl. dr. of mucilage with thorough trituration emulsifies 
i fl. dr. of oil of turpentine with 1 fl. oz. of water. 

Preparations. 

1. Linimentum TerebintMnse. — Oil of turpen- 
tine, 650 ; camphor, 50; soft soap, 75 ; water, to 1000. 

2. Iiinimentum TerebintliiiiEe Aceticum. 

Glacial acetic acid, 110 ; liniment of camphor, 445 • 
rectified oil of turpentine to produce 1000. ’ 
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Action. 

External. — Oil of turpentine has to a marked 
degree the action of other volatile oils. Thus, 
applied to the skin, especially if rubbed in, it causes 
the vessels to dilate, there is a sense of "warmth, the 
part becomes red, and subsequently common sensa- 
tion is blunted. This oil is therefore rubefacient, 
irritant, and counter-irritant. If enough is applied 
it is a vesicant. Like the other volatile oils it is 
antiseptic and disinfectant. It is absorbed by the 
unbroken skin. 

Internal . — Alimentary canal . — Oil of turpentine 
has the same stimulant effect -when locally applied 
to the mouth and pharynx as it has on the skin, 
and in the stomach it powerfully dilates the vessels, 
increases gastric secretion, co-ordinates peristalsis, 
lessens griping, and reflexly stimulates the heart, 
but on account of its nauseous taste it is not used 
for these properties, which it has in common with 
other volatile oils. Its effects on the intestine are 
the same as those on the stomach, hence it is a 
strong carminative, expelling gas from the bowels. 
A very large amount leads to purging, the motions 
sometimes containing blood, hjemorrhage resulting 
from the great vascular dilatation. OU of turpentine 
is anthelmintic, killing the tapeworm when adminis- 
tered in doses of 2 to 4 fl. dr. (8 to 16 mils) ; but this 
treatment may cause severe symptoms. When given 
as an enema it kills the threadworm. 

Circnlation . — Oil of turpentine is readily ab- 
sorbed. Formerly it was thought to stimulate the 
heart, but .any action in this direction is very 
slight. It contracts the vessels, acting on the 
vaso-motor centre, and for this reason and be- 
cause, locally applied to a bleeding vessel, it clots 
the blood, it is a haemostatic. The blood-pressure 
rises. After a large dose of any variety this stimu- 
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lation is followed by depression, the heart beats 
feebly, the vessels dilate, and blood-presfiure falls. 

Bcspiration . — When inhaled, oil of turpentine 
acts on the bronchial mucous membrane as it does 
on the skin, irritating it, dilating the vessels, in- 
creasing and disinfecting the secretion, stimulating 
the muscles of the bronchi, and reflexly exciting 
cough. If given internally, as some of it is excreted 
by the bronchial mucous membrane, similar effects 
are produced. At the same time the activity of the 
respiratory movements is increased from central 
stimulation, so that the drug is a powerful expec- 
torant. 

Nervous system . — Oil of turpentine in large doses 
is a severe depressant to the nervous system, pro- 
ducing languor, dulness, sleepiness, and unsteady 
gait. Toxic doses cause coma and paralyse the sen- 
sory nerves ; consequently reflex action is abolished. 

Kidneys . — It acts more powerfully on these than 
almost any other volatile oil. Even moderate doses 
may lead to pain in the loins, scanty high-coloured 
urine, albuminuria, and hEematuria. The urinary 
passages are also irritated ; consequently, owing to 
muscular spasm, there is difficulty in passing water, 
micturition is painful, and a sensation of heat in the 
perinteum is present (these symptoms constitute 
strangury). If a large dose has been given the urine 
may be completely suppressed. Turpentine causes 
the urine to smell of violets. Some of it is excreted 
unchanged, some in combination with glycuronic 
acid. 

Skin . — Oil of turpentine is excreted by the skin, 
and may cause an erythematous rash. 

Some is excreted by the respiratory mucous mem- 
brane, the milk, bile, and intestinal mucous mem- 
brane. 

It is said to be a mild antipyretic. Oil of tur- 
pentine is an antidote to phosphorus, and it is stated 
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that old oil of turpentine and French oil of turpen- 
tine are preferable, but this is doubtful. 

Therapeutics, 

External. — Oil of turpentine is very largely 
employed as an irritant or counter-irritant in various 
forms of chronic inflammation, such as osteo- 
arthritis , bronchitis, or pleurisy. The liniments form 
useful applications. They may also be rubbed in 
over painful areas, as in neuralgia, myalgia, rheu- 
matic pains, and lumbago. Sometimes it is used as 
a parasiticide for ringworm. Sanitas is an aqueous 
solution of common turpentine, which has been 
allowed to oxidize in the air. Its active antiseptic 
principle is peroxide of hydrogen {see p. 128), and it 
contains a little thymol. It is a very pleasant dis- 
infectant, but is not so strong as carbolic acid. 

Internal . — Stomach and Intestines . — Oil of tur- 
pentine is not often prescribed for its carminative and 
stomachic eflfects, though given either by the mouth 
or as an enema (1 fl. oz., 30 mils, to 15 fl. oz., 450 
mils, of mucilage of starch) it is often very efficacious 
in removing the intestinal distension due to gas. 
If it is used as an anthelmintic, 2 to 4 fl. dr. (8 to 
16 mils) emulsified in mucilage and followed % a 
dose of castor oil should be given. Sometimes it 
promptly relieves gastric or intestinal haemorrhage, 
such as that due to gastric ulcer or typhoid fever. 
Whenever it is prescribed as a haemostatic, consider- 
able doses, 30 to 60 ni. (2 to 4 mils) suspended in 
mucilage, should be administered every hour for a 
few hours. 

Circulation . — It is not employed to influence this 
except as a haemostatic. It has had the reputation of 
being fairly efficacious in arresting haemorrhage. 

Bespiration . — It is not much used as an inha- 
lation, for the vapour of Oleum Abietis {see p. 570) is 
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pleasanter ; but it raight be employed to disinfect 
foul bronchial secretions, and to stimulate the mucous 
membrane in chronic bronchitis. 

It should be remembered that oil of turpentine 
must be given internally mth great care because 
of its liabihty to cause inflammation of the kidneys ; 
indeed, this fact and its nasty taste account for its not 
being so often administered as would otherwise be 
the case. It should never be given to the subjects 
of Bright’s disease. 


TAR. 

Pix Ijiquida. — Wood Tar. A bituminous liquid 
obtained from the wood of Pimis sylvestris, and other species 
of Pinus by destructive distillation. Known in commerce as 
Stockholm tar. 

Chabactebs. — Brownish-black semi-liquid substance. 
Odour peculiar, aromatic. Water shaken with it acquires a 
pale brown colour, empyreumatic taste, and acid reaction. 
Solubility. — 1 in 10 of alcohol (90 per cent.), slightly in oil of 
turpentine or olive oil, 1 in 3 of a solution of caustic soda. 
On distillation it gives off an empyreumatic oil (oil of tar), 
which is official in the United States, and pyroligneous acid. 
What remains behind is pitch. This is black, solid, melting 
in boiling water. 

Composition. — Wood tar is a very complex substance. The 
chief constituents are — (1) Oil of turpentine, (see p. 525). 
(2) Creosote (see p. 342). (3) Phenols (see p. 335). (4) Pyro- 
oatechin. (5) Acetic acid. (6) Acetone. (7) Xylol. (8) Toluol. 
(9) Methylic alcohol. (10) Kesins. 

Dose, 10 to 30 m. — 6 to 18 decimils— in the form 
of pills. 

Preparation. 

UngTientam Picis Iiiqnidse. — Wood tar, 70; 
prepared lard, 5 ; yellow beeswax, 25. 

In India prepared suet should be used instead of 
prepared lard. 

Pix Carbonis Prseparata.— Prepared coal tar. 
SouBCE. — Commercial coal tar is stirred and heated at 
50°C. for 1 hour. 
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Chaeacteks. — A nearly black, viscous liquid, brown"in 
very thin layers. Heavier than water. Strong characteristic 
odour. Soluble in benzene and chloroform, very slightly Jn 
water. 

Composition. — It contains chiefly— (1) Benzene and 
homologous hydrocarbons. (2) Phenols. (3) Solidl hydro- 
carbons, as naphthalene and anthracene. 

Prcparatimi. 

Liquor Picis Carbonis. — Quillaia bark, 10, is 
percolated with alcohol (90 per cent.), 100. To the per- 
colate is added prepared coal tar, 20. When, in pre- 
scribing, water is added to this solution of tar the 
quillaia helps to suspend the precipitated tar. 

Action. 

External. — Tar has precisely the same acfcions'as 
oil of turpentine, but is not so powerful, therefore the 
vascular dilatation rarely proceeds to the stage of vesi- 
cation ; but pustules may result if the tar is tubbed in. 

Internal. — It is very liable to upset digestion ; in 
large doses it causes epigastric pain, vomiting, severe 
headache, dark urine, and other symptoms of carbohc 
acid poisoning (see p. 340). Some of its constituents 
are excreted by mucous membranes, especially the 
bronchial, on which it acts as a disinfectant stimu- 
lating expectorant. 


Therapeutics. 

External. — Tar ointment, which is rather hard, 
and may be softened by replacing half the wax with 
almond oil, is often applied as a stimulant to chronic 
skin diseases, such as psoriasis and chronic eczema. 
Because of its mildly local ansssthetic action, it is 
sometimes useful in pruritus. 

. Liquor Picis Carbonis is a favourite preparation 
for many skin diseases. It is an imitation of the 
popular Liquor Carbonis Detergens, which is an 
alcoholic solution of ordinary coal tar. 



aud it i^vt *ar is oniJ Pi’escribed f • 

ls«ai?^iSSFfS 

S V'^'f’?««oa fan r'* *° aan)™"^ ‘«» 

eallr, ^ ^^irriuo „ . S’oudrori o^’ ^be 

|."£‘i4i;=SE-"SJ 

5S-i*ES£S;ii| 

an excellent 


“esfructive 

--'* yjj. c/jQ ^ ''“ue, 

fi-ed oi/s. not i/wa£r%!" ^‘her aS ‘ 

CoirPosiTroN._p^ . , ^ with 

ana 

wood tar 

Action and 

tar ?! ias th ®^^®^Trcs. 

&irT"S3w«=*.S*-- 



582 


MATEBIA MEDICA 


RESIN. 

Resina. Synonym. — Rosin. The residue left after 
distillation of oil of turpentine from the crude oleo-resin 
(crude turpentine) of various species of Pimis. 

Ghabacters. — Translucent, yellowish, brittle, pulveriz- 
able. Fracture shining. Odour and taste like turpentine. 
Burns with a yellow flame and much smoke. Soluble in 
alcohol, ether, alkalies, and carbon bisulphide. 

Composition. — The chief constituent is abietic acid, 
CisHo/COOH, a crystalline substance. * 


Preparations. 

1. Emplastrum Eiesinre. Synonym. — Adhe- 
sive plaster. Resin, 10 ; lead plaster, 85 ; hard soap, 5. 

2, UngTientnm HesinEB. Synonym . — Basilioon 
ointment. Resin, 26 ; yellow beeswax, 26 ; olive oil, 26 ; 
prepared lard, 22. In India prepared suet should be 
used instead of prepared lard. 

Resin is contained in many plasters. 


Action and Thekapeutiob. 

Eesin is antiseptic and slightly stimulant, and 
is, therefore, an excellent application for indolent 
ulcers, sores, and wounds. 


CANADA BAE8Airi. 

Terebintlima Canadensis. — Canada Turpen- 
tine, or Canada Balsam. The oleo-resin obtained from Abies 
balsamea. Canada. 

Characters. — It is pale yellow, faintly greenish, trans- 
parent, fluid, of the consistency of thin honey. Odour pecu- 
liar, agreeable. Taste slightly bitter. It slowly dries, 
forming a transparent varnish. Readily soluble in ether, 
chloroform, or spirit. 

Composition. — It is an oleo-resin, and contains oils and 
resins isomeric with those of ordinary turpentine and resin. 

Canada balsam is contained in CoUodium Flexile. 
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Action and Therapeutics. 

Canada balsam is rarely used except for its 
physical property of drying to form an adhesive 
varnish. It has the same action as oil of turpentine. 

MUSTAR® Olli. 

Oleum Sinupis Volatile. — The volatile oil dis- 
tilled from black mustard seeds deprived of most of their fixed 
oil and macerated in water for several hours. 

Characters. — Pale yellow or colourless ; intenselypungent 
and irritant. Sp. gr. 1‘014 to 1'025. Solubility . — 1 in 50 of 
water, readily in spirit and in ether. 

CourpoBiTioN. — The Pharmacopojia directs that it contain 
not less than 92 per cent, of Allyl isothiocyanate, C3H5NCS. 

Preparation. 

Iiinimentum Sinapis. — Volatile oil of mustard, 
35 ; camphor, 55 ; castor oil, 125 ; alcohol (90 per cent.), 
to 1000. 


Action. 

External. — Mustard is a typical powerful local 
irritant. Thus it first produces dilatation of the 
vessels, which causes redness of the skin (rubefacient 
effect) and a sensation of warmth. Because of the 
irritant action of mustard on the sensory nerves, a 
severe burning pain is soon felt. This irritation of 
the nerves is followed by their paralysis, consequently 
there is a local loss of sensibility, and a diminution 
both of the pain produced by the mustard and of 
any that may have been present before its application. 
The irritation of the vessels leads to the transudation 
of plasma through them ; this, collecting under the 
epidermis, raises it, and thus vesicles, blebs, or 
blisters are formed (vesicant effect). Mustard is also 
a counter-irritant (see p. 60) : that is to say, the 
stimulation of the cutaneous nerves reflexly leads to 
an alteration in the size of the vessels of the viscera 
under the seat of application. 
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This excitation of the sensory nerves is suffi-‘ 
ciently powerful to reflexly stimulate the heart and 
respiration, and sometimes to restore consciousness 
after fainting. 

Internal . — Gas tro-intesiinal tract. — Mustard also 
acts here as an irritant. Taken in the usual small 
quantities as a condiment, it causes a sense of warmth 
in the stomach, it moderately stimulates the secretion 
of gastric juice, and therefore sharpens the appetite. 
A dose of one to four teaspoonfuls stirred up in a 
tumbler of water is sufficiently irritating to be a 
direct stomachic emetic, causing prompt vomiting 
without the depression which usually attends emetics, 
because the mustard reflexly stimulates the heart 
and respiration. 

Therapeutics. 

External. — A poultice made with linseed and 
having a little mustard (1 part to 16 of liuseed) 
sprinkled on it is a very common and efficacious 
application as an irritant and counter-irritant in 
rheumatism, pleurisy, pneumonia, bronchitis, peri- 
carditis, and many inflammatory diseases. In the 
manner already explained it will, when applied 
to the skin, soothe pain in gastralgia, colic, painful 
diseases of the chest, neuralgia, and lumbago. The 
paper or any of the mustard leaves that are sold, 
moistened in water, form an excellent application. 
Often the local application of mustard over the 
stomach relieves vomiting. A large mustard poultice 
applied to the legs was formerly used as a reflex 
stimulant in cases of syncope, asphyxia, and coma. 

Common colds and febrile conditions, especially 
in children, are often treated by placing the feet and 
legs or the whole body in mustard and warm water 
(10 to 15 ounces of mustard to every 15 gallons of 
water, as hot as can be borne), the object being by 
the cutaneous dilatation to withdraw blood from the 
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inflamed part. A mustard sitz; bath may be taken 
at the period to induce menstruation. 

Internal. — Mustard is used as a condiment, and 
also as an emetic. It is especially valuable for poison- 
ing by narcotics, because of its reflex stimulant effects. 

Tliiosinamin.— {Not official.) 

This is the usual name for Allylthiocarbamide, C4HgN2S. 

Source. — It is prepared by warming oil of - mustard with 
alcoholic solution of ammonia. Solubility . — 1 in 18 water, 
1 in 2 alcohol, 1 in 10 glycerin. 

Dose, internally or subcutaneously, ^ to I5 gv . — 3 to 
10 centigrms. 

It has been largely used because it has been stated to 
soften cicatricial fibrous tissue. Thus it is given in oases of 
fibrous stricture of the msophagus, pylorus, or urethra. Also 
for Dupuytren’s contracture, parametritis, contracture due to 
scars, and deafness due to chronic fibrous conditions in the 
middle ear. In some cases a certain improvement is said to 
follow its use, in others none ensues. It is usually given as 
Fibrolysin, which consists of thiosinamin and sodium 
salicylate in solution. This is injected subcutaneously or 
intramuscularly every other day, beginning with 20 m and 
increasing the dose to 40 for each injection. As it does not 
keep after exposure to air it is sold in ampullra or glass bulbs. 


CAXUPUT OIL,. 

Oleum Cajnputi. — The oil distilled from the leaves 
of Melaleuca leucadendron and other species of Melaleuca. 
Batavia and Singapore. 

Characters. — A transparent, very volatile, limpid, pale 
bluish-green liquid, with a strong, penetrating, camphoraceous 
odour. Taste warm, bitter, aromatic, camphoraceous, and 
succeeded by a sensation of coldness. Floats on water. Sp. 
gr, 0‘919 to 0'930. Beadily soluble in alcohol. 

CosrPosrrioR. — The chief constituents are — (1) Hydrate 
of cajuputene, or cineol, isomeric with Borneo camphor (see 
p. 640), 75 per cent. This is found in oil of eucalyptus 
(see p. 53G) and other volatile oUs. (2) Another oil. 

Impurities.— Other oils and copper. 

Dose, ^ to 3 m. — 3 to 18 centimils. 
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Prcparatim. 

Spiritus Cajupnti. — Oil of cajuput, 1 ; alcohol 
(90 per cent.), 9. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

Oil of cajuput is contained in Linimentum Grotonis. 

Action. 

The action of cajuput oil is exactly the same as 
that of the oil of cloves (see p. 541). 

Therai>eutics. 

External. — Cajuput oil is used as a stimulant, 
irritant, and counter-irritant — usually diluted with 
sweet oil — for all sorts of purposes when any of these 
effects are needed. Thus it is rubbed in for chilblains, 
myalgia, rheumatic pains, chronic inflammatory con- 
ditions of the joints or periosteum. It has also been 
employed as a parasiticide for Tinea tonsurans. The 
only objection to its use is its strong smell. 

Internal, — It is occasionally given in dyspepsia, 
usually combined with other remedies, for the sake 
of its carminative, stomachic, and antispasmodio 
effects ; it may be taken on sugar. 

Oil. OF EIJCAIYFTIJS. 

Oleum Eucalypti. — The oil distilled from the fresh 
leaves of Eucalyptus globuhis, the blue gum tree, Eucalyptus 
dumosa, and other species of Eucalyptus. Australia. 

Chabacxebs. — Colourless or pale straw-coloured, becoming 
darker and thicker by exposure. Odour aromatic. Taste spicy, 
pungent, leaving a sensation of coldness in the mouth. Neutral. 
Sp. gr. 0‘910 to 0'930. Solubility. — In an equal weight of 
alcohol. The oils from different species of Eucalyptus vary 
very much. 

Composition. — The chief constituents are — (1) A volatile 
oil, eucalyptol, about 70 per cent. It is that portion which in 
distillation passes over between 160° and 177°C. It is a mix- 
ture of (a) an irritating terpene called pheUandrene, C,„H,6, and 
(b) cymene, CH,- 05 H 4 'CH(CH 3 ) 2 . It is met with in commerce. 
(2) A crystallizable resin, probably derived from the oil, and 
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yielding ozone. (3) Tannin. (4) An oil, cineol, isomevic mth 
hydrate of cajuputene (see p. 535). It is met with in com- 
merce, and is called eucalyptol, or more properly crystallizable 
eucalyptol, as it solidifies at 0°C. It is found in many 
volatile oils. 

Incompatibles. — Alkalies, mineral acids, metallic salts. 

Dose, 4 to 3 m. — 3 to 18 centimils. 

Preparation. 

UngTientum Eucalypti. — Oil of eucalyptus, 1 
white soft paraffin, 5 ; hard parafiSn, 4. 


Action. 

External. — Oil of eucalyptus is much less irri- 
tant when applied externally than other volatile oils, 
but if its vapour is confined it will produce vesication 
and pustulation. It is powerfully antiseptic and 
disinfectant. 0],d oil is more antiseptic than new, 
probably from the greater amount of ozone it 
contains. 

Internal. — Gastro-intestinal tract . — Inmedicinal 
doses oil of eucalyptus is stomachic, having the 
same actions as oil of cloves. In large doses it pro- 
duces severe gastro-intestinal irritation, as shown by 
vomiting, diarrhoea, and abdominal pain. 

Circulation. — It, like quinine, arrests the move- 
ments of the white blood-corpuscles ; and it likewise 
resembles this drug in its antipyretic and its anti- 
periodic actions, and also, it is said, in causing con- 
traction of the spleen ; but quinine is in all respects 
the more energetic. In medicinal doses the heart 
is stimulated % oil of eucalyptus, and the blood- 
pressure rises ; probably these effects are reflex from 
the stomach. After large quantities the action of 
the heart is enfeebled, and temperature falls. 

Bespiration . — Small doses shghtly accelerate, 
poisonous doses slow, respiration. 

Nervous sysic7n . — Large doses are powerfully 
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depressant to the brain, to the medulla, and to the 
spinal cord, abolishing reflex action. Death occurs 
from paralysis of respiration. 

Mucous membranes, kidneys, and skin . — ^Like 
other volatile oils, eucalyptus is excreted by all these 
channels. It imparts its odour to, and disinfects, 
the breath and the urine. It stimulates the organs 
by TThich it is excreted, consequently it is a diapho- 
retic, a stimulating expectorant, a diuretic, and a 
stimulant to the genito-urinary tract. Large doses 
cause renal congestion. 

Thebapeutics. 

External It is used as an antiseptic for -wounds, 

sores, and ulcers. It is three times as po-werful as 
carbolic acid, and is therefore preferred by some 
surgeons. A eucalyptus gauze has been prepared 
as a dressing for -wounds, which may be washed with 
a weak solution of the oil in alcohol.* An ointment of 
eucalyptus oil 8 pts., iodoform 1 pt., hard paraffin and 
vaseline 40 pts. of each is appHed to chancres. An 
emulsion of the oil is used as a urethral injection. 
It would probably be an efficient parasiticide. 

Internal. — A vapour or a spray of oil of eu- 
calyptus has been recommended for diphtheria and 
foul bronchitis, and it is sometimes given by the 
mouth to correct the foetor of the expectoration. 
Occasionally it is used for its stomachic, carminative 
effects, especially if the fasces are very foul-smelling, 
and some employ it in cystitis and pyehtis. It has 
been prescribed in septicaemia. As an antiperiodic for 
ague and an antipyretic it is far inferior to quinine. 

Oil. OP KOSEMARr. 

Oleum JRosmarini. — The oil distilled from the 
flowering tops of Rosmarinus officinalis. 

Ohakactees. — A colourless or pale yellow volatile oil. 
Odour of rosemary. Taste- warm, aromatic. Sp. gr. 0-895 
to 0-920. 
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Composition The chief constituents are — (l)Theterpene, 

pinene. (2) Cineol. (3) Borneol, an alcohol isomeric with 
geraniol (p. 559). (4) Linalool (p. 551). (5) Menthol (p. 644). 

Preparation. 

Spiritus Biosmarini. — Oil of rosemary, 1 ; 
alcohol (90 per cent.), 9. 

Oil of rosemary is contained in Linimentum Saponis and 
Tincrara Lavandulea Composita. 


Action and Therapeutics. 

Oil of rosemary has an action similar to that of 
other aromatic volatile oils. It is very commonly 
used to give a pleasant scent to hair lotions and 
other preparations which are used externally. 


AKIVICA FI.OWEKS. 

Arnicsc Flores. — The dried flower-heads of Arnica 
monlana. 

Characters. — Eeceptacle flat bristly with two rows of 
dark green hairy bracts. Each ray floret shrivelled, dark 
yellow corolla. Disc florets numerous, yellow. Fruits, slender, 
shrivelled. 

Composition. — Contains a volatile oil. 


Preparation. 

Tiiictxira Arnicse Flomm.— 1 in 10 of alcohol 
(40 per cent.). Percolate. 

Dose, § to 1 fl. dr. — 2 to 4 mils. 


Action and Therapeutics. 

This tincture may he used externally as an 
application for bruises. Internally the tincture of 
the flowers is thought to be more active than one 
of the root, which was official in the Pharmacopoeia 
of 1898, and is supposed to be useful in fevers, 
delirium tremens, and melancholia. 
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Oil. or lEMOJV ORASS. 

Oleum Oramiiiis Citrati. Synonym.— Indim 
oil of verbena. The oil distilled from Gymbojpogon citratiis 
and Cymbopogon flexuasus. 

Characters. — A dark yellow .oil, with an odour of 
verbena. Sp. gr. 0'88 to 0-905. 

Dose, ^ to 3 m 3 to 18 centimils. 

Action and Thebapeutics. 

This oil is chiefly used in perfumery and to 
adulterate oil of verbena, which it closely resembles. 
Externally it is mixed with twice its bulk of any 
fixed oil as a rubefacient to relieve pain in myalgia 
and rheumatism. Internally it is carminative. It 
is used chiefly in India, the East and West Indies. 

Class II. of Volatile Oils. 

Those used chiefly for their action on the gastro-intestinal tract. 

PYBETHRUItl. 

Pyretlu’i Radix. — Pyrethrum. Synonym. — Pelli- 
tory root. The dried root of Anacyclus pyrethrum. Levant. 

Chabacters.— XJnbranched pieces, 5 to 10 centimetres 
long, 10 to 15 millimetres thick. Bark thick, brown, shrivelled -, 
studded by dark-coloured receptacles for the resin. Close 
fracture, showing radiate surface. Inodorous. Causes a 
pricking sensation in the mouth when chewed. Besembling 
pyrethrum. — Taraxacum, which is darker, and has not a 
burning taste. 

Composition. — The chief constituents are — (1) Volatile 
oils and resins. (2) Inulin. 

Preparation. 

Tinctura Pyretlxri. — Powdered pyrethrum, 1 ; 
alcohol (70 per cent.), 5. Percolate. 

Action and Theeapeutios. 

Pyrethrum is a powerful sialogogue, and causes 
a burning sensation in the mouth, followed by numb- 
ness and tingling. Small quantities give a pleasant 
taste to tooth powders. 
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CLiOVES. 

Cai'yopliylliim. — Cloves. The dried flower-buds of 
Eugenia caryophyllata. Penang, Bencoolen, and Amboyna. 

Chabacters. — About 15 millimetres long, consisting of a 
dark brown, wrinkled, suboylindrical, and somewhat angular 
calyx tube, which tapers below and is surmounted by four 
teeth, between which the paler-coloured petals, enclosing the 
numerous stamens and style, are rolled up in the form of a 
ball. Odour strong, fragrant, and spicy. Taste very pungent 
and aromatic. It emits oil when indented. 

Composition The chief constituents are — (1) Oleum 

Caryophylli, 18 per cent, (see below). (2) Eugenin, a crystalline 
body. (3) Caryophyllin, a neutral body isomeric with cam- 
phor. 

Preparation. 

lufusum Caryopliylli. — 1 in 40 of boiling water. 

Dose, ^ to 1 fl. oz. — 15 to 30 mils. 

Gloves are contained in Infusum Aurantii Compositum. 

Oleiim Caryopliylli.— Oil of Cloves. The oil dis- 
tilled from cloves. 

Characters. — Colourless when recent, becoming yellowish 
and then brown. Taste and odour like cloves. Easily soluble 
in spirit or ether. Sp. gr. 1'047-1’065. 

Composition. — The chief constituents are — (1) Eugenol 
(synonym, Eugenic acid), CioHjjOj, 85 per cent., which 
chemically resembles phenol, and forms permanent salts with 
alkalies. This is also found in oil of pimento. (2) A hydro- 
carbon, caryophyllene, CijHjj. 

Dose, w to 3 m. — 3 to 18 centimils. 

Oil of cloves is contained in Pilula Colocynthidis Com- 
posite, and Pilula Colocynthidis et Hyoscyami. 

Incompatibles. — Lime water, salts of iron, mineral acids 
and gelatin. 

Action op Cloves and Oil op Cloves. 

Oil of cloves is a typical example of a volatile oil 
the most important actions of which are exerted in 
the stomach. 

External. — When rubbed into the skin it is 
stimulant, rubefacient, irritant and counter-irritant, 
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and gives rise to considerable vascular dilatation. At 
first it causes a sensation of tingling and pain, which 
afterwards is replaced by local ansesthesia. It is a 
parasiticide and antiseptic. 

Internal. — Moitth . — In the mouth, oil of cloves 
produces the same effects as on the skin ; there is a 
burning sensation accompanied by vascular dilata- 
tion and an increased flow of saliva, and followed by 
local ana?sthesia. Cloves stimulate the nerves of 
taste, and being volatile and aromatic, those of smell 
also ; by both these means taste is sharpened. 

Stomach . — The stimulant effect of cloves is expe- 
rienced here. The vessels are dilated, excessive and 
irregular peristalsis is lessened, the secretion of 
gastric juice is excited, and as cloves are pleasant 
and aromatic, they do not ordinarily produce nausea ; 
consequently the appetite is increased. The com- 
bined effect of these actions is to aid digestive pro- 
cesses — therefore oil of cloves is stomachic ; and to 
facilitate the expulsion of gas — thus it is carminative. 
The stimulation of the gastric nerves to a slight 
extent reflexly affects the heart in the same way as 
alcohol ; therefore the rate and force of the pulse are 
moderately increased. 

Intestines . — Here likewise oil of cloves dilates the 
vessels, and stimulates the secretion and diminishes 
colicky pains due to irregular contraction of the 
muscular coat, and flatus is expelled. 

Circulation . — Oil of cloves is readily absorbed 
from the intestine, circulates in the blood, and is 
said to increase the number of white corpuscles. 
It may to a slight extent stimulate the heart directly, 
but the greater part of the stimulation of the heart 
excited by it is reflex from the stomach. It is credited 
with the power of arresting painful spasmodic con- 
tractions in various parts of the body. It can, as 
we have seen, do this in the intestine, and possibly it 
may have to a slight extent the same action in the 
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bronchial tubes and heart. This causes it to be 
called antispasmodic. 

Mucous membranes . — Like other volatile oils it is 
excreted by the kidneys, skin, bronchi, and genito- 
urinary tract, and in passing through these struc- 
tures will act as a stimulating disinfectant to their 
secretion ; but oil of cloves is never used for these 
purposes. 

Therapeutics of Cloves and Oil op Cloves. 

External. — Oil of cloves is too dear for frequent 
external application, but on account of its local 
ansesthetic effect it has been used for neuralgia. It 
is employed to give a pleasant scent to liniments. 

Internal. — The oil is sometimes dropped into 
decayed teeth to relieve pain. Cloves are frequently 
employed in cookery for their taste, and because they 
stimulate the appetite and aid digestion. The oil or 
the infusion may be used medicinally as a stomachic, 
as a carminative, as an antispasmodic, or to relieve 
colicky pains in indigestion. It will have been noticed 
that oil of cloves is present in the two pills con- 
taining colocynth. This is to prevent the griping 
this purgative might otherwise cause. 

BL.ACK PEPPER. 

Black Pepper itsel! is^not oEBcial but the confection is. 

Preparation. 

Coufectio Piperis. Synonym. — Ward’s paste. 

Black pepper, 2 ; caraway, 3 ; purified honey, 15. 

Pose, 60 to 120 gx. — i to 8 grms. 

Black pepper is contained in Pulvis Opii Compositus. 

Action. 

Pepper, because of its volatile oil, acts like other 
substances containing volatile oils ; thus externally 
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it is at first rubefacient -and counter-irritant, and 
subsequently it acts as an anodyne. Internally it 
increases the secretions of the mouth, and in the 
stomach it is stomachic and carminative. During 
its excretion it stimulates the mucous membrane of 
the genito-urinary tract, Piperine, a constituent of 
pepper, is believed to be a feeble antipyretic and 
antiperiodic, 

Theeapeutics. 

Occasionally pepper is used externally as an 
irritant for the same class of cases as mustard. 
Internally it may be employed, in the form of a 
gargle, as a stimulant for relaxed conditions of the 
throat. It is taken in the form of a condiment 
for its stomachic properties. The confection or 
pepper lozenges are given empirically to relieve 
haemorrhoids, ulcers of the rectum., and fissures of 
the anus. 


NUTIfDEG. 

— Nutmeg. The dried kernel of the seed of 
Myristica fragrans. Malay Archipelago. 

Chabactebs. — Ovoid, about 25 millimetres long. Exter- 
nally greyish brown, with reticulated furrows. Internally 
greyish red, marbled with brownish-red veins. Odour aromatic. 
Taste warm, bitter, aromatic. 

Composition. — The chief constituents are — (1) The fixed 
concrete, oil, 25-30 per cent., which consists of Glyceryl oleate, 
Glyceryl butyrate, and Glyceryl myristate. (2) The ofiScial 
volatile oil, 2-8 per cent, (see below). 

Nutmeg is contained in Pulvis Catechu Compositus, Pulvis 
Cretse Aromaticus, Spiritus Armoraciffl Compositus, and Tinc- 
tura Lavandulae Composita. 

Oleum Myi’iSticac. — Volatile oil of nutmeg. The 
oil distilled from nutmegs, 

Chabactebs Colourless or pale yellow. Odour and taste 

of nutmeg. Sp. gr. 0‘87 to 0'925. 

Composition. — The chief constituents are — (1) The 
terpene, pinene. (2) Myristicin. (3) Myristic acid. 

Dose, I to 3 m 3 to 18 centimils. 
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Preparation. 

Spiritns Myristicse. — Oil of nutmeg, 1 ; alcohol 
(90 per cent.), 9. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

Oil of nutmeg is contained in Tinctura Guaiaci 
Ammoniata, Tinctura Valerian® Ammoniata, and Spiritua 
Ammoniffl Ajromaticus. 

Spiritus Myristicce is contained in Mistura Ferri 
Composita. 


Action and Theeapedtics. 

The action of oil of nutmeg is the same as that 
of other aromatic oils. N utmegs are much employed 
in cookery for the sake of their volatile oil, which is 
an agreeable stomachic. A Linimentum Myristicse, 
containing one part of expressed oil of nutmeg to 
three of olive oil, is an elegant antiparasitic for mild 
cases of ringworm. 


CINNAMON. 

Cinwiimoiiii Cortex. — The dried inner bark of 
shoots from the truncated stocks of the cultivated cinnamon 
tree, Cinnamomum zeylanicum. Ceylon. 

Charactkbs. — Closely rolled quills, 9 millimetres in 
diameter, and containing several smaller quills, thin, brittle, 
splintery. Externally dull light yellowish brown, with little 
soars and faint wavy lines. Internally darker brown. Odour 
fragrant. Taste warm, sweet, aromatic. 

Composition.— The chief constituents are — (1) The official 
volatile oil (seep. 546) 0'2 to 1 percent. (2) Tannin. (3) Sugar 
and gum. 

Impuritv. — Cassia bark. 

Cinnamon is contained in Pulvis Catechu Compositus, 
Pulvis Cretffi Aromatious, Pulvis Kino Compositus, Deoootum 
Hiematoxyli, Tinctura Cardamomi Composita, and Tinctura 
Lavandulte Composita. 

Preparations. 

1. Aqua Cinuamomi. — 1 in 10. 

Dose, 1 to 2 fl. oz. — 30 to 60 mils. 


18 
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2. Pulvis Cinnamomi Compositus. — Cinna- 
mon, 1; cardamoms, 1; ginger, 1. 

Dose, 10 to 60 ^.— 6 to 40 decigrms. 

3. Tinctura Cinnamomi Cinnamon, 1 ; alco- 

hol (70 per cent.), 5. Percolate. 

Dose, i to 1 fl. dr.— 2 to 4 mils. 

Aqua Cinnatnomi is contained in Mistura Greta, 
Mistura Guaiaci, Mistura Olei Eicini, Syrupus Axo- 
maticus, and Syrupus Cascara Aromaticus. 

Compound cinnamon powder is contained in Pilula 
Aloes et Ferri and Pilula Cambogia Composita. 

Oleum Cinnamomi.— The oil distilled from cinna- 
mon bark. 

Chaiucteks. — yellowish, becoming cherry-red on keeping. 
Odour and taste like cinnamon. Sp. gr. 1-000 to 1-030. 

CdMFiisiTioN. — The chief constituents are — (1) Cinna- 
mic aldehyde, which makes up the greater part. (2) A terpene. 
(3) Eugenol (see p. 541). 

Dose, ^ to 3 m. — 3 to 18 centimils. 

Preparation. 

Spiritiis Cinnamomi.— Oil of Cinnamon, 1 ; 
alcohol (90 per cent.), 9, 

Dose, 5 to 20 m. — 3 to 12 decimils. 

Spirit of cinnamon is contained in Acidum Sul- 
phuricum Aromaticum. 


Action and Therapeutics. 

Oil of cinnamon has the same action as other 
aromatic volatile oils, and is therefore stomachic and 
carminative. Cinnamon bark in addition has, in 
virtue of its tannic acid, some astringent action, and 
is consequently a common flavouring stomachic 
vehicle for astringent powders and mixtures, except 
such as Contain iron. Finely powdered cinnamon 
(60 to 90 gr., 4 to 6 grm.) is sometimes given morning 
and evening in acute dysentery. 
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OIIIVER BARK. 

Oliveri Cortex. iS?/wony»t.-=- Black Sassafras. The 
dried bark of Ginnamomum oliveri. 

Chaeactees. — ^Flat pieces 20 centimetres long and 4 centi- 
metres wide. Covered with a grey brown warty cork. The 
inside of the bark is umber brown ; odour and taste campho- 
raceous. 


Preparation. 

Tinctura Oliveri Corticis. — 1 in 10 of alcohol 
(60 per cent.). Percolate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 


Action and Therapeutics. 

This bark may be employed for the same pur- 
poses as ciunamon, and some give it instead of 
sassafras. It is used chiefly in Austraba. 

HORSERADISH. 

Armoracise Radix. — Horseradish Boot. The fresh 
root of Cochlearia armoracia. Collected from cultivated 
plants. 

Chaeactees. — A. long, cylindrical, fleshy root, enlarged at 
the upper end, where it is marked by scars of fallen leaves, 
12 to 25 mm. in diameter, and usually 30 centimetres or 
more long. Pale yellowish or brownish white externally ; 
whitish and fleshy within. Taste very pungent. Inodorous 
unless bruised or scraped, when it gives a pungent odour. 
Besembling horseradish root . — ^Aconite root, which is shorter, 
conical, not cylindrical, darker, and causes tingling and 
numbness when chewed. 

Composition. — The chief constituent is a substance 
which, by the action of a ferment, jdelds a volatile oil, 
butyl Bulphocyanide, C^HgCNS. 

Preparation. 

Spiritus Armoraci® Compositus. — Scraped 
horseradish root, 125; dried bitter orange peel, 125; 
nutmeg, 3 ; alcohol (90 per cent.), 625 ; water, 750. 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 
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Action and Uses. 

Horseradish is a condiment having the same 
action as mustard. It has been used as a counter- 
imtant. The spirit is a pleasant flavouring and 
carminative agent. 


CAPSICIJM. 

Ca.psici Fructus. Synonyms . — Guinea pepper, 
Pod pepper. The dried ripe fruit of Capsicum minimum. 
Zanzibar. 

Chaiuctebs.— 12 to 20 millimetres long, 6 millimetres in 
diameter, shrivelled, fusiform. Consists of a dull red, shining, 
smooth, brittle, translucent pericarp, enclosing several small, 
roundish, flat seeds. Odour peculiar, pungent. Taste very 
bitter. 

CoxrposiTioN. — The chief constituents are — (1) Capsaicin, 
a orystallizable acid substance. (2) Capsicine, a volatile 
alkaloid smelling like coniine. (3) A volatile oil. (4) A 
resin. (5) Fatty matter. 

Dried and powdered it constitntes red pepper. 

Impobities. — V arious red substances, e.g. red-lead. 

Freparations. 

1, Tinofrora Capsici. — Capsicum, 1 ; alcohol 
(60 per cent.), 20. Macerate. 

Dose, 5 to 15 m. — 3 to 10 decunils. 

2. TriigTien.txim Capsici. — Capsicum, 25; 
hard paraffin, 10 ; soft paraffin, 75 ; prepared lard, 10. 

In India prepared suet should be used instead of 
prepared lard. 

The Tincture is contained in Tinctura Chloroformi 
et Morphines Composita. 

Action. 

The action of capsicum is like that of volatile oils 
generally. Thus externally it is a powerful rube- 
facient, irritant, and counter-irritant. Internally in 
small doses it stimulates the gastric secretions, causes 
dilatation of the gastric vessels, and excites the mus- 
cular coat. It is therefore stomachic and carminative. 
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Therapeutics. 

External. — Capsicum ointment is used as a 
counter-irritant for pleurisy, sciatica, neuralgia, and 
rheumatic pains. Capsicum plaster made with 
rubber is sold. The official tincture is too weak for 
external use, and the Tinctura Capsici Fortior 
(B. P. C.) is often too strong ; and Martindale advises 
capsicum fruit 10, percolate with alcohol (90 per 
cent.) 70, add oleic acid 10 and oil of lavender \ ; 
paint on skin or apply sprinkled on lint covered with 
gutta percba ; its action may be arrested by smearing 
with vaseline. Unguentum Oleoresinse Capsici Co. 
(B. P. C.) is the same as the well-known Chillie 
paste and is an excellent counter-irritant. Equal 
parts of Tincture of Capsicum and Compound Lina- 
ment of Camphor are painted on unbroken chilblains. 
Capsicum plasters containing no lead are applied to 
the gums for toothache. Wool impregnated with 
capsicum is applied in chronic rheumatism. 

Internal.— - It is used as a condiment. Medi- 
cinally it is given as a stomachic and carminative 
in dyspepsia when it is required to excite the appe- 
tite and digestion, or to cause the evacuation of gas. 

01N0£R. 

Zingiber. — The scraped and dried rhizome of 
Zingiber officinale. Bast and West Indies. 

Ohaisacteks. — Flattish, irregularly branched pieces, usu- 
ally 7 to 10 centimetres long, each branch marked at its 
summit by a depressed scar. Externally pale buff, striated, 
fibrous. Fracture mealy, short, rather fibrous. Odour 
agreeable, aromatic. Taste strong, pungent. Resembling 
ginger.— Turmeric, which is yellow. 

Composition The chief constituents are — (1) An aro 

matic volatile oil, giving the flavour. (2) Gingerol. (3) 
Several resins and allied bodies. 

Preparations. 

1. Syrupns Zingiheris. — Powdered ginger, 25; 
alcohol (90 per cent.), q.s. ; syrup, to 1000. 

Dose, i to 1 fl. dr. — 2 to 4 mils. 



550 


MATEEIA MEDICA 


2. Tmctura Zin§fiberis. — Ginger, 1; alcohol 
(90 per cent.), 10. Percolate. 

Dose, § to 1 fl. dr. — 2 to 4 mils. 

Qinger is contained in infusion of senna, compound squill 
pill, compound urginea pill, the compound powders of 
cinnamon, kaladana, jalap, opium, rhubarb, and soammony. 

Tincture of ginger is contained in Acidum Sulphurioum 
Aromaticum. 


Action and Theeapedtios. 

Its action is the same as that of other substances 
containing aromatic volatile Ohs. It is chiefly used 
as a stomachic, carminative, and flavouring agent. 
There is in commerce an oleo-resin, gingerin (Oleo- 
resina Zingiberis, B. P. C.), which in doses of J to 
1 gr. (15 to 60 milligrms.) is a useful addition to 
purgative pills to prevent griping; and Tinctura 
Zingiberis Portior (B. P. 1885), dose, 6 to 20 nt (8 to 
1 2 decimils), commonly called essence of ginger, is 
much used for flatulence. 

CARDAPIOMS. 

Cardamomi Semina. — Cardamom Seeds. The 
dried ripe seeds of Elettaria cardamomum. Malabar. The 
seeds should be kept in the pericarps, but when required for 
use they should be separated. 

Chabacxebs. — The fruit is a three-sided capsule, 1 to 2 
centimetres long, of a tough papery character, ovoid, obtusely 
triangular, shortly beaked, rounded at the base, pale buS, 
longitudinally striated ; no odour or taste. Seeds 3 millimetres 
long, irregularly angular, transversely wrinkled, reddish brown 
externally, whitish within. Odour aromatic. Taste warm, 
aromatic. 

Composition.— The chief constituents are — (1) A volatile 
oil, which contains a terpene called terpinene, C,„H, 5 . (2) A 
fixed oil. The pericarp is medically inactive. 

Preparation. 

Tinctura Cardamomi Composita. — Carda- 
moms, 14 ; caraway, 14 ; cinnamon, 28 ; cochineal, 7 ; 
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glycerin, 100 alcohol (45 per cent.), to make 1000. 
Macerate. 

Bose, I to 1 fl. dr. — 2 to 4 mils. 

Compound tincture of cardamoms is contained in Decoc- 
tum Aloes Compositum, and Mistura Sennra Composita. 

Cardamoms are contained in Extractum Colocynthidis 
Compositum, Pulvis Cinnamomi Compositus, Pulvis Cretos 
Aromaticus, Tinctura Gentian® Composita, and Tinctura 
Ehei Composita. 

Action and Thebapeutics. 

Cardamom seeds, because of their volatile oil, 
act like cloves or pepper ; therefore they are car- 
minative and stomachic. As they have a pleasant 
taste, and the compound tincture is of a red colour, 
it is much used as a colouring and flavouring agent. 
This tincture is a good flavouring carminative and 
the Tinctura Oar miuativa (B. P. G. dose, 2 to 10 trt— 
1 to 6 decimils) is another. It contains cardamoms, 
strong tincture of ginger, oil of cinnamon, oil of 
caraway, oil of cloves and rectified spirit. 

OIL. OF L-AVUIVOER. 

Oleum Lavandulae. — ^The oil distilled from the 
flowers of Lavandula vera. 

Ch.\,ra.i'tkrs. — A colourless or pale yellow volatile oil. 
Odour of lavender. Taste warm, bitter. Sp. gr. 0‘8B3 to 0’9. 

iMPoRtTY. —Oil of spike. 

Composition. — The chief constituents are — (1) Linalool 
acetate lalso found in oil of bergamot). (2) Linalool, 
CinH, OH, which is an alcohol and an oxidation product of the 
terpene myreene C,„H, 5 . It is isomeric with borneol (p. 539), 
geraniol (p. 559), and menthol (p. 644). (3) Cineol, also found 
in oil of eucalyptus (see p. 537) and other volatile oils. 

Dose, § to 3 m. — 3 to 18 centimils. 

Preparations. 

1. Spiritns Bavandnlm. — Oil of lavender, 1 ; 
alcohol (90 per cent.), 9. 

BosO) 5 to 20 m. — 3 to 12 decimils. 
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2. Tinctura tavandnlEa Composita Oil of 

lavender, 5; oil of rosemary, 0’5; cinnamon, 10; 
DUtmeR, 10 ; red sanders-wood, 20 ; alcohol (90 per 
cent.), to produce 1000. Macerate. 

I)ose, ^ to 1 fl. dr. — 2 to 4 mils. 

Oil of lavender is contained in Linimentum Camphor® 
Ammoniatum. 

Compound tincture of lavender is contained in Liquor 
Arsenicalis. 


Action and Therapeutics. 

Oil of lavender has the same action as other aro- 
matic volatile oils. It is used externally as a pleasant 
stimulating component of liniments, and most red 
lotions {see p. 181) are coloured with the compound 
tincture. Lnternally, especially in the form of the 
tincture, it makes a very agreeable gastric stimulant, 
carminative, and colouring agent. 


Olli OF PEPPEKItlllVT. 

Oleum Mcntliae Piperitae.— The oil distilled 
from the fresh flowering peppermint, Mentha piperita. 

CHARACTEns Colourless, pale, or greenish yellow, 

thickening and becoming reddish with age. Odour like that 
of peppermint. Taste aromatic, followed by a sense of cold- 
ness. Sp. gr. 0-9 to 0-92. 

Composition The chief constituents are — (1) Menthol, 

or mint camphor, C,„B[,„-OH, .50 to fiS per cent, (sre p. 644). 
(2) Menthene, C,.,H,^, a liquid terpene. (3) Menthyl acetate. 

Pose. I to 3 m. — 3 to 18 centimils. 


Preparations. 

1. Aqna Mentli® Piperit®. — 1 in 1000. 

Pose, 1 to 2 fi. oz. — 30 to 60 mils. 

2. Spiritus Mentli® Piperit®. — Oil of pepper- 
mint, 1; alcohol (90 per cent.), 9. 

Pose, 5 to 20 m. — 3 to 12 decimils. 

Oil of peppermint is contained in Pilula Rhei Composita 
and Tinctura Chloroformi et Morphime Composita. 
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Action and Therapeutics. 

The action of oil of peppermint is the same as 
that of volatile oils generally, but the cool numb- 
feeling often produced by volatile oils after the sen- 
sation of warmth has passed off is especially well 
marked with oil of peppermint, and this effect, 
which is due to the menthol in it, has caused it 
to be applied externally in neuralgia. Like many 
other volatile oils it is a powerful antiseptic. 

Internally it is a powerful stomachic and carmi- 
native, is often used as such, and also as a flavouring 
agent. 


OIL, OF SPEARMINT. 

Oleum Mentliac Viridis. — The volatile oil distilled 
from the fresh flowering spearmint, Mentha viridis or Mentha 
crispa. 

Characters. — Very like oil of peppermint. 

Composition. — The chief constituents are — (1) Menthene, 
the same terpene as in peppermint. (2) Carvone or Carvol, 
C|oH.,,0 ; also found in oil of caraway [see p. 556). 

Bose, f to 3 m. — 3 to 18 centimils. 

Preparation. 

Aqua MentliEB Viridis. — 1 in 1000. 

Bose, 1 to 2 fl. oz. — 30 to 60 mils. 

Action and Therapeutics. 

These are the same as those of oil of peppermint. 

ANISE. 

Auisi FructilS. — Anise Fruit. The dried ripe fruit of 
Pimpinella anisum. 

Characters. — Anise fruits are about 5 mm. in le'ngth, 
oval-oblong, greyish-brown in colour, and the whole surface is 
covered with short hairs. The two mericarps are united and 
attached to a common stalk; each is traversed by five pale 
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slender ridges, and its transverse section exhibits about fifteen 
vittiB. Odour agreeable, aromatic. Taste sweetish, spicy. 

Composition. — The chief constituent is the official volatile 
oil {see below). 

Preparation. 

Aqua Anisi. — 1 in 10. 

Dose, 1 to 2 fl. oz. — 30 to 60 mils — or more. 

Oleum Anisi.— The volatile oil, distilled from the 
anise fruit (see p. 553), or from the star-anise fruit (Illicium 
verum). 

Chahactebb. — Colourless or very pale yellow, with the 
odour of the fruit, and an aromatic, sweetish taste. Sp. gr. 
0-976 to 0-99. 

Composition The chief constituents are — (1) Anethol, 

85 per cent., C,(,H,20. (2) Anisic aldehyde. (3) Methyl- 

chavicol. 

Dose, ^ to 3 m. — 3 to 18 centimils. 

Preparation. 

Spiritus Anisi. — Oil of anise, 1; alcohol (90 
per cent.), 9. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

Oil of anise is contained in Tinctura Camphorre Composita, 
and Tinctura Opii Ammoniata. 

Action and Thebapeuticb. 

The action of oil of anise is the same as that of 
aromatic oils generally. It is specially used to get 
rid of flatulence in children, and, on account of its 
slightly expectorant action, as a basis of cough 
mixtures. 


CORIANDER FRUIT. 

Coriandri Fructus. — The dried ripe fruit of Cori- 
andrtim sativum. 

Chaeactees. — Nearly globular, 5 millimetres in diameter, 
and consisting of two closely united hemispherical mericarps, 
crowned by the calyx teeth aiid^ stylopod, brownish yellow, 
hard, faintly ribbed with both primary and secondary ridges. 
The mericarps each enclose a lenticular cavity, and each is 



FENNEL FBUIT 


555 


fumislied on its commissural surface with two brown vittoe. 
Taste agreeable, mild, aromatic. Odour pleasant when 
bruised. 

Composition. — The chief constituent is the official volatile 
oil {see below). 

Coriander fruit is contained in Confectio SennsB, Syrupus 
Rhei, Tinctura Rhei Composita, Tinctnra Sennro Composita. 

Oleum Coriandri. — A volatile oil distilled from 
the fruit. 

CnABicTEES. — Colourless or pale yellow, with the odour 
and taste of the fruit. Sp. gr. 0‘87 to 0-885. 

Composition. — The chief constituents are — (1) Coriandrol, 
isomeric with linalool (see p. 551). (2) Pinene, the chief 
terpene of oil of turpentine, 5 per cent. 

Dose, I to 3 m. — 3 to 18 centimils. 

Oil of coriander is contained in Syrupus Sennte. 

Action and Therapeutics. 

Oil of coriander has tlie same action as other 
volatile oils. It is chiefly used as a stomachic and 
carminative, and to disguise the taste of rhubarb and 
senna. 


FENWEI. FRUIT. 

Focniciili Fructus. — The dried ripe fruit of culti- 
vated plants of Fceniculum vulgare. Malta. 

CHAnACTEBS. — Small ovoid-oblong, straight or curved, 
smooth, greenish brown or brown, capped by a conspicuous 
stylopod and two styles. Odour aromatic. Taste aromatic, 
sweet. Fruit readily separated into its two mericarps, each 
of which has five prominent primary ridges, and exhibits in 
transverse section six large vittffi. Besembling fennel . — 
Conium fruit (fennel is larger and has prominent vittss), 
caraway, and anise fruits. 

Composition. — The chief constituent is a volatile oil pro- 
bably identical with oil of anise. 

Preparation. 

Aqua Poenictili. — 1 in 10. 

Dose, 1 to 2 fl. oz.— 30 to 60 mils. 

Fennel fruit is contained in Pnlvis Glycyrrhizce Com- 
positus. 
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Action and Theeapeutigs. 

The same as those of oil of anise or of coriander 
fruit. 


CAUAWAlf TKUIT. 

Ca.i'ui Pi’uctiis. — Caraway Fruit. The dried ripe fruit 
of Carum carvi. 

Chabacteks. — The fruit is usually separated into its two 
mericarps, each about 4 to 6 millimetres long, slightly curved, 
tapering at each end, brown, with five pale longitudinal 
ridges ; the transverse section of each mericarp exhibits six 
vittiB. Odour agreeable, aromatic. Taste pleasant, sweetish, 
spicy. Resembling caraway. — Conium and fennel. Known 
by the small ridges and the spicy taste of caraway. 

Composition.— The chief constituent is the volatile 
oil (see below). 

Preparation, 

Aqua Caroi. — 1 in 10. 

Bose, I to 2 fl. oz. — 30 to 60 mifs. 

Caraway fruit is contained in Pulvis Opii Compositus, 
Confeotio Piperis, Tinotura Cardamomi Composita, Tinctura 
SennsB Composita. 

Oleum Curui. — The oil distilled from caravray fruit 
and rectified. 

Charactebs. — C olourless or pale yellow, with odour and 
taste like the fruit. Sp. gr. 0'91 to 0'92. 

Composition. — The chief constituents are — (1) Cymene, 
CH 3 C„H/CH(CH,)j ; also found in eucalyptus oU. (2) Car- 
vone, C, 3 H 34 ; this is the essential constituent. (3) Dextro- 
rotatory carvone or carvol, 0,„H,<0, isomeric with thymol 
(see p. 643); also found in oil of spearmint (p. 553). 
(4) Limonene, a terpene, also found in oil of lemon 

(see p. 646). 

Dose, I to 3 m. — 3 to 18 ceutimils. 

Oil of caraway is contained in Pilula Aloes. 

Action and Therapeutics. 

The action and uses of oleum carui are the same as 
those of other aromatic volatile oils. It is employed 
as a carminative, stomachic, and flavouring agent. 
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DULL. FRUIT. 

Anetlii Fructus. — The dried ripe fruit of Peuceda- 
mim graveolens. 

Charactebs. — Broadly oval,4 mm. long, brown, flat, with a 
pale, broad, membranous border. Merioarps distinct, each 
shows six vittffi. Odour and taste agreeable and aromatic. 
Besembling dill. — Conium, anise, fennel, caraway ; but dill is 
winged. 

Composition. — The chief constituent is the ofi&cial volatile 
oil {see below). 

Preparation. 

Aqua Auetlii. — 1 in 10. 

Bose, 1 to 2 fl. oz. — 30 to 60 mils. 

Oleum Anctlii. — The oil distilled from the dill fruit. 

Chabactebs. — Pale yellow. Odour pungent. Taste hot 
and sweetish. Sp. gr. 0-900 to 0*915. 

Composition. — The chief constituents are ahnost identical 
with those of caraway oil (see p. 656). 

Bose, ^ to 3 m. — 3 to 18 centimils. 

Action and Thebapedtics. 

The same as those of anise and caraway. Dill 
water is a common carminative for children, and it 
covers very well the taste of sodium salts. 

CHAMOMILE. 

Antlicmidis Flores. — Chamomile Flowers. The 
dried expanded flower heads of Antliemis nobilis. Collected 
from cultivated plants. 

Chabactebs.— About 12 to 20 mm. in diameter, hemi- 
spherical, white or nearly white. Involucre composed of 
several rows of oblong bracts with membranous margins. 
Eeceptacle solid, covered with bracts. Florets ligulate and 
white. Odour aromatic. Taste bitter. 

Composition. — The chief constituent is the official vola- 
tile oil. 

Oleum Antlicmidis.— The volatile oil distilled 
from chamomile flowers. 
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Chaeaoters. —Pale blue or greenisb blue, becoming yellow- 
ish brown. Odour and taste like chamomile. Sp. gr. 0‘905 
to 0-915. 

Composition. — The chief constituents are — (1) A terpene, 
C,(|H, 5 . (2) Angelic and tiglic esters of isobutyl, amyl, and 
hexyl alcohols. (3) A bitter principle. 

Dose, ^ to 3 m. — 3 to 18 centimils. 

Action and Theeapeutics. 

A poultice made -with chamomile flowers was a 
popular domestic remedy. All its virtues are due 
to its warmth. Internally, like other volatile oils, 
oil of chamomile is a stomachic and carminative. 
An infusion is in large doses a simple emetic. 

ROSIl PETAI.S. 

Rossc Oallicse Petala.— Eed Eose Petals. The 
fresh or dried unexpanded petals of Rosa gallica. Prom 
cultivated plants. Britain. 

Characteus. — Little cone-shaped masses or separate 
petals; purplish red, velvety. Odourfrsgrant,roseate. Taste 
bitterish, feebly acid, and astringent. 

Composition. — The chief constituents are — (1) Oleum 
Roscb, a volatile oil present in minute quantities (see below). 
(2) Tannic and gallic acids. 

Preparations. 

1. Confectio Roses Gallic®. — Fresh petals, 1 
sugar, 3. 

2. Infusnm Ros® Acidnm. — Dried petals, 1 ; 
dilute sulphuric acid, ^ ; boiling water, 40. The sul- 
phuric acid makes it a darker red than it would other- 
wise be. 

Dose, J to 1 fl. oz. — 15 to 30 mils. 

3. Sympns Ros®. — Dried petals, 1 ; sugar, q.s. ; 
boiling water, 10. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Oil. OF ROSE. 

Oleum Rosse. Synonym. — Otto of Eose. The oil 
distilled from the fresh flowers of Rosa damascena. 

Characters and Tests. — At ordinary temperatures a pale 
yellow crystalline semi-solid, melting between 20° and 23°C., 
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to a pale yellow oil with a strong rose odour and taste. Sp. 
gr. 0'854 to 0-862. 

Composition. — The chief ingredient is geraniol or rho- 
dinol, a fragrant liquid. It is an alcohol and is related to 
linalool, which occurs in oil of lavender (p. 561). 

Preparations. 

1. Aq-ua Bioss. — Bose water. The rose water of 
commerce, prepared by distillation from the flowers of 
Bosa damascena. It is a saturated solution of oleum 
rosffi, and is diluted immediately before use with twice 
its volume of distilled water. 

Bose, 1 to 2 il. oz. — 30 to GO mils. 

2. UngTientum Aqure Kosm. — Bose water, 
20 ; white beeswax, 18 ; purified borax, 1 ; almond 
oil, 61 ; oil of rose, 0-1. Synonym.— Cold Cream. 

Bose water is contained in Mistura Ferri Composita 
and certain lozenges. 

Action and Thebapeutics. 

The preparations of rose are pleasant vehicles, 
the confection for pills, the infusion, which is mildly 
astringent, for mixtures, the aqua for lotions, and the 
ointment for ointments. The syrup and the acid 
infusion are agreeable colouring agents. 


BETEI.. 

JBctcl. — The dried leaves of Piper betel. 

Chabacteks. — Broadly ovate, acuminate, obliquely cor- 
date at base, glossy on upper surface. In commerce often 
tied or stitched in packets, about 15 centimetres long. 

Action and Thebapeutics. 

Throughout the whole of India all classes of 
natives indulge in the habit of chewing betel leaves. 
'White catechu and areca nut or betel nut, mixed with 
various spices and aromatics, are wrapped up in betel 
leaves which have been previously smeared with a 
little chunam or shell lime, and little masses of this 
mixture are chewed. This habit largely increases 
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the amount of saliva. Betel leaves contain an 
aromatic oil. Warm and smeared with oil they are 
applied to the chest in bronchitis and pleurisy and to 
the breasts to retard the secretion of milJi. 


CiiAsa III. OF Volatile Oils. 

Those used chiefly for their actions on the heart and central 
nervous system. 

VAI.JERIA1V. 

Valerianae Rhizoma.— Valerian Rhizome. The 
dried rhizome and roots of Valeriana officinalis. Collected 
in the autumn. 

OuABACTERs. — Short, erect rhizome, entire or sliced. 
Externally dark yellowish brown, giving off many slender, 
brittle, shrivelled rootlets, 7 to 10 centimetres long. Internally 
whitish. Odour developed in drying, strong, peculiar, disagree- 
able. Taste unpleasant, camphoraceous, bitter. Resembling 
valerian. — Serpentary, arnica, green hellebore ; but valerian 
is known by its odour. 

Composition. — The chief constituents are — (1) A volatile 
oil containing valerianic, formic, and acetic acids united with 
pinene, a terpene {sec p. 525), and borneol {see p. 640). If the 
oil is kept it decomposes slightly andvalerianic acid, HC 5 H,, 02 , 
is set free. This exists in many plants, and in cod-liver oil. 
The amount of it in valerian increases by keeping. It can be 
derived from amylic alcohol, CjH,,OH (valeryl aldehyde). It 
is colourless, oily, with the odour of valerian, and strongly 
acid, with a burning taste. Solubility. — 1 in 30 of water ; 
easily in alcohol and ether. 

Preparation. 

- Tinctnra Valerianm Ammoniata. — Powdered 
valerian, 200 ; oil of nutmeg, 3 ; oil of lemon, 2 ; solution 
of ammonia, 100 ; alcohol (90 per cent.), 900. Macerate. 

Dose, § to 1 fl, dr. — 2 to 4 mils. 

Zinci Valerianas. — Zinc Valerianate. Zn(G 5 H 902 ) 2 i 
2 H 2 O. 

Source. — Obtained by saturating iso- valerianic acid with 
zinc carbonate, or by the interaction of zinc sulphate and 
sodium iso-valerianate. 
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CnAUACTEns. — Ponrly scales vrith a feeble odour of 
valerian and a metallic taste. Solubiliti /, — 1 in 120 of water. 

Incompatibles. — All acids, soluble carbonates, most 
metallic salts, vegetable astringents. 

Dose, 1 to 3 grs. — 6 to 20 centigrms. 


Action. 

Neither valerianic acid nor zinc valerianate is 
known to have any action. 

Valerian itself acts in virtue of its volatile oil, 
which has the same properties as other volatile oils. 
Valerian is therefore an irritant when applied exter- 
nally ; internally it stimulates the mouth, stomach, 
and intestines ; consequently it increases the appetite 
and the vascularity and the secretion, and regulates the 
peristaltic action of the stomach and intestines ; and 
in its excretion, which takes place chiefly through the 
bronchial mucous membrane, kidneys, and genito- 
urinary mucous membrane, it excites the flow of 
fluids excreted through these parts. Acting reflexly 
from the stomach, it stimulates the circulation rather 
more powerfully than most volatile oils. 


Thebapetjtios. 

Preparations of valerian, or still better the oil 
(2 to 5 ub 12 to 80 centimils) suspended in mucilage 
with cinnamon water, are often given as carminatives 
in cases of flatulence, and as reflex stimulants in 
fainting or palpitation. Valerian and valerianates 
sometimes relieve neuralgia ; they are of ten prescribed 
for hysteria and other neurotic conditions, and some- 
times with benefit. ThePilulse Ferri Valeriauatis Co. 
(B. P. C.) commonly called the Pill of Three Valeria- 
nates, containing a grain of Iron Valerianate, Quinine 
Valerianate, and Zinc Valerianate (dose 1 to 2 pills) 
is excellent for amemic, neurotic women. 
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INDIAN VAI.IDR1AN. 

Valerianas Indica; Kluzoma.— The dried 
rhizome and rootlets of Valeriana wallichii. 

Chahacterb. — The rhizome is curved, about 6 centi- 
metres long, 5 to 10 millimetres diameter; dull brown; 
marked with transverse ridges; thickly studded with circular 
prominent tubercles to which a few thick rootlets are attached. 
The crown has a number of bracts ; the lower end is blunt. 
The smell is characteristic. 


Preparation. 

Tinctura Valerianre Indicte Ammoniata. — 
Indian valerian, 200 ; oil of nutmeg, 3 ; oil of lemon, 
2 ; solution of ammonia, 100 ; alcohol (60 per cent.), 
900. Macerate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Action and Therapeutics. 

The action and uses of Indian valerian are pre- 
cisely the same as those of ordinary valerian. It is 
used chiefly in India and the East. 


ASAFDTIDA. 

Asatctida. — An oleo-gum-resin obtained by incision 
into the root of Ferula and probably other species 

of Ferula. Afghanistan and the Punjaub. 

Chaiuctebs. — Usually in irregular masses, composed of 
dull yellow tears agglutinated together by darker coloured, 
softer material. When broken or cut, the exposed surface has 
an amygdaloid appearance ; the fractured surface is opaque, 
milk-white at first, but becomes first purplish pink and finally 
dull yellowish brown. Odour strong, alliaceous, persistent. 
Taste bitter, acrid, alliaceous. Asafetida forms a white emul- 
sion with water. The fractured surface of a tear, on being 
touched with sulphuric acid, becomes a fine red. Resembling 
asafetida.— GeHh&mxTa, ammoniacum, and benzoin, distin- 
guished by their peculiar odours, which differ markedly from 
that of asafetida. 

Composition. — The chief constituents are — (1) A volatile 
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oil, 5 per cent., containing essential oil of garlic, persulphide 
of allyl, (Cjnj).S. This gives nsafclida its very unpleasant 
odour. (2) Bassorin resin, G5 per cent. (3) Gum, 25 per cent. 

IjircniTrr.s. — Earthy matter. 

Dose, 5 to IS gx. — 3 to 10 dccigTins. 

Preparations. 

1. Pilula Aloes et Asafetidro. — Asafetida, 
Socotrine aloes, hard soap, and confection of roses, 
equal parts with sj-rup of glucose. 

Dose, 4: to 8 gr. — 2B to 50 centigrmc. 

2. Spiritns Ammoniro Petidus Asafetida, 

75 ; strong solution of ammonia, 100 ; alcohol (90 per 
cent.), 1000. 

Dose, 20 to 4A) m. — 12 to 25 deciipils — for 
repeated, 60 to 90 m. — 4 to 6 mils — for single 
administration largely diluted. 

3. Tinctura Asafetidm. — Asafetida, 2 ; alcohol 
(70 per cent.), 10. Macerate. 

Dose, to 1 fl. dr. — 2 to 4 mils. The resin 
precipitates on the addition of water, but may be re- 
drsBoiVeef ia ammaaia or sasponefeef in maai/age. 

Action. 

Both internally and externally, asafetida, in 
virtue of its volatile oil, acts like volatile oils gene- 
rally. Its action as a regulator of the intestinal 
muscle is especially "well marked, hence it is com- 
bined with aloes in Pilula Aloes et Asafetidte ; and 
the enema of it will relievo flatus. Owing to its 
containing oil of garlic it is extremely nasty, and 
therefore it is not, like many volatile oils, available as 
a condiment. Its taste is credited with some mental 
effect in cases of hysteria. 

Therapeutics. 

Asafetida is not used externally. Interiyally it 
is prescribed to aid the action of other purgatives, and 
also to stimulate the muscular coat to expel flatus. 
It may be given by the mouth or as an enema 
(80gr.,2 grms., rubbed up with watet4fl.oz.,120mils). 
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Partly on account of its reflex stimulating effect, but 
also on account of its very nasty taste, it is used to con- 
trol hysterical, emotional, and other mental disturb- 
ances, but it often fails. For this purpose it may be 
combined with valerian. Gases of malingering may 
sometimes be cured by making the patient take, three 
times a day, an effervescing draught containing a 
few minims of each of the tinctures of valerian and 
asafetida, with some mucilage to suspend the 
precipitated resin. The effervescence makes the 
nasty taste of these medicines “ repeat ” in the mouth 
for some time after taking them. Hysteria may be 
benefited in the same way. Asafetida oil would in 
the course of its excretion disinfect the urine and 
the expectoration, but its smell forbids its use for 
these purposes. 


AlfOIOlVIACUITr. 

Ammoniaciun. — A gum-resin exuded from the 
flowering and fruiting stem of Dorema ammoniacum and 
possibly other species. Persia and the Punjaub. 

Characters. — Small roundish tears, or masses of agglu- 
tinated tears ; pale brown externally, milky white and opaque 
internally. Hard and brittle when cold, with a dull waxy 
fracture, but softening with heat. Odour faint, peculiar, non- 
alliaceouB. Taste bitter, acrid. Forms a nearly white emulsion 
with water. Besembling ammoniacitm, — Asafetida, galbanum, 
benzoin, known by odour. 

Composition. — The chief ingredients are — (1) Volatile 
oil, 4 per cent. (2) Kesin, 70 per cent. (3) Gum, 20 per cent. 

Dose, 5 to 15 gr.— 3 to 10 decigrms. 

Preparation. 

Mistura Ammoniaci. — Ammoniacum, 3, added 
gradually during trituration to 100 of water and 6 of 
syrup of tolu. It forms a milk-like emulsion. 

Dose, 5 to 1 fl. oz. — 15 to 30 mils. 

Ammoniacum is contained in Pilula Ipeoacuanhra cum 
Soilla, Pilula Scill® Composita, Pilula Ipecaouanhte cum 
Urginea, and Pilula Urgineie Composita. 
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Action and TirEitAPKUTics. 

The actions of amnioniacum aro precisely the 
same as those of volatile oils generally. It has been 
employed externally to aid, by its mildly irritating 
effects, the absorption of chronic inflammatory 
products, and internally in chronic bronchitis with 
offensive expectoration for the sake of the remote 
disinfectant expectorant effect that it has in the 
course of its excretion through the bronchial mucous 
membrane. 


xflyrrlia.— An oleo-gum-rcsin obtained from tlio etem 
of Commiphora Myrrha and probably other species. Arabia 
and Somaliland. 

CuAUACTi;nB.— Boundish or irregularly formed tears or 
masses of agglutinated tears, \’ttrying very much in siac. Ex- 
ternally reddish brown or reddish yellow ; dry, covered with a 
fine powder; brittle. The fractured surface is irregular, brown, 
somewhat translucent, and oily. Odour agreeable, aromatic. 
Taste aromatic, acrid, bitter. Insoluble in water ; when rubbed 
up with it, forms an emulsion. 

Composition. — The chief constituents aro— (1) Myrrhin, 
a resin, 23 per cent. (2) Myrrlwl, C,„H,,0, a volatile oil, 
2 per cent. (3 1 Gum, GO per cent. (4) A bitter principle. 

laiPOBiTiEB.— Many varieties of gum and gum-rosins. 

Dose, 5 to 15 gx. — 3 to lO deci^rms. 

Preparations. 

1. Tinctuxa Myrxhso. — Myrrh, 1; alcohol (90 
per cent.), 5. Macerate. 

Bose, ^ to 1 fl. dr. — 2 to 4 mils. 

2. PUnla Aloes et Myrrh® {see Aloes). 

Myrrh, is contained in Decoctum Aloes Compositum, 
Mistura Ferri Composita, and Pilula Ehei Composita. 

Action. 

External. — Both externally and internally myrrh 
has the same actions as other substances containing 
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a volatile oU. It is a mild disinfectant, and a stimu- 
lant to sores and ulcers. 

Internal. — It has the same effects in the mouth. 
It is a stomachic carminative, exciting the appetite, 
the flow of gastric juice, and the vascularity and 
peristalsis of the stomach and intestines. The 
number of leucocytes in the blood is said to be 
increased by the administration of myrrh. It is 
excreted by mucous membranes, especially the 
genito- urinary and the bronchial, and it stimulates 
and disinfects their secretions in its passage through 
them. Thus it becomes an expectorant, a uterine 
stimulant, and an emmenagogue. 

Tbeeapeutics. 

External. — Occasionally myrrh has been em- 
ployed as a stimulant to sores and ulcers. 

Internal. — It is, in the form of fl. dr. (2 mils) 
of the tincture diffused through 1 fl. oz (80 mils) 
of water, used as a mouth wash and gargle for 
sore spongy gums, relaxed throat, and other similar 
conditions, for which it is often combined with 
borax, as in the following formula : — Myrrh, 1 ; 
eau de Cologne, 16 ; borax, 1 ; water, 3 ; syrup, 8. 
It is frequently given with purgatives for the 
sake of its carminative and stomachic properties. 
It is also commonly combined with iron when this 
drug is given for anasmia, but the reason for this is 
not clear. It is prescribed for amenorrhcea, and has 
been given for cystitis, and as a disinfectant expec- 
torant for chronic bronchitis. 

OiiAss IV. OF Volatile Oils. 

Those used chiefly for their action on the bronchial mucous 
membrane. 

TEREBENE. 

Teretoemim. — Terebene. A mixture of dipentene and 
other hydrocarbons. 
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SouJ’.CK.— Produced by nptnliu}; oil of lurpenline with 
successive porlioiisof sulphuric ncid until it no longer rotntes 
the plnnc of n rny of polarized Huhl, nud then diRlillinp in n 
current of steam. 

CnjuiACTr.us.— Colourlcjs liquid, with a plensatil pine- 
wood odour. It docs not mix with water, but can easily be 
emulsilied with tragacanth, or it may be taken on sugar 
or in capsules. Sp. gr, 0‘8G2 to 0‘SGG. 

Dose, 5 to 15 m.— 3 to 10 dccimils. 

Action and TnnHArnuTics. 

Terebene is an excellent stimulating disinfectant 
expectorant for chronic bronchitis. It may bo used 
as an inhalation thus : Terebene, 45 m (8 mils) ; 
light carbonate of magnesium, 20 gv. (12 dccigrms) ; 
distilled -water, 1 fl. oz. (80 mils). Use a fluid 
drachm of this mixture in a pint of water at 60° C. 
in an apparatus so arranged that air can be 
drawn through it and inhaled. It may be given 
as an expectorant either in capsules, lozenges, or 
suspended in a mixture; many patients find five 
drops a few times a day on sugar quite sufficient to 
cure a slight -winter cough. Terpin hydrate com- 
monly called Terpine, a white solid, may be given 
in doses of 3 to 10 gr. — 2 to 6 decigrms. — in a cachet, 
or suspended as an expectorant. It is made into an 
elixir with diamorphine hydrochloride (sec p. 381). 

BATiSAM OF PEKF. 

Balsamum Peruvianum. — A balsam exuded 
from the trunk of Myroxylon peretrcB, after the bark has been 
beaten and scorched. Salvador in Central America. 

Characteeb. — A liquid about as viscid as treacle, nearly 
black in bulk ; in thin layers orange or reddish brown, and 
transparent. Odour balsamic. Taste disagreeable, burning. 
Solubility. - Insoluble in water, easily in chloroform, and in 
1 of alcohol (90 per cent.), but on the addition of more alcohol 
the mixture becomes turbid. 

Composition. — The chief constituents are — (1) A volatile 
oil. This is present in large quantities ; it consists of cinnamin 
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(cinnnmate of benzy]), styracin (cinnamate of oinnamyl), 
C,H.COOC„H,„ pernvin (benzyl alcohol), styrone (cinnamic 
alcohol), and benzoate of benzyl. (2) Cinnamic acid, 
CeHi’CH'CH'COOH (see p. 569). (3) Benzoic acid (see p. 648). 
(4) Besins. 

Dose, S to IS m. — 3 to 10 decimils — made into an 
emulsion with mucilage or yolk of egg. 

Action and Thebapedtics. 

External. — Like most substances containing a 
volatile oil, balsam of Peru is a disinfectant, and 
also a stimulant when rubbed into the skin or apphed 
to raw surfaces. Formerly it was much used for 
these purposes, chiefly as an application to indolent 
sores and chronic eczema. A mixture of balsam of 
Peru 1 part, lard 7 parts, is very useful for sore 
nipples and cracked lips, but now it is not often 
employed externally except as an antiparasitio for 
pediculi, scabies, and ringworm. For scabies it 
should be applied in the way already described for 
sulphur ointment ; it is a more agreeable preparation. 

Internal. — Like most volatile oils balsam of Peru 
is carminative and stomachic, and after absorption 
is excreted by, and stimulates and disinfects the 
mucous membranes. For tliis reason it is used as 
an expectorant in chronic bronchitis. It is also 
excreted by the skin and the kidneys. 

JBAJLSAItl OF TOI.IJ. 

Balsnmum Toliitnnnni. — A balsam which on 
incision exudes from the trunk of Myroxylon toluiferum. 
New Granada. 

Chabactebs. — A reddish-yellow, soft, tenacious solid, 
becoming hard by keeping and brittle in the cold. A lens 
shows microscopic crystals of cinnamic acid. Very fragrant 
odour. Taste aromatic. Solubility . — Easily in alcohol (90 
per cent.), not in water. 

Composition. — The chief constituents are — (1) Toluene, 
CjHs. (2) Benzoic acid (see p. 648). (3) Cinnamic acid 
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{see below). (4) Tolu-resinotnnnol. (5) Benzyl bonzontc. 
(6) Benzyl cinnnmate. (7) Vanillin, 

Dose, 5 to 15 gr 3 to lO deci^ms.— ns an emulsion 

with mucilage or yolk of egg. 

Prcparatioiw. 

1. Syrupns Tolutnnus.— Balsam of Tolu, 25; 
sugar, GCO; water to make 1000 (contains very little 
balsam of tolu, as that is almost insoluble in syrup). 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

2. Timetrora Tolutana. — Balsam of Tolu, 1 ; 
alcohol (90 per cent.), 10. Dissolve. 

Dose, i to 1 fl. dr. — 2 to 4 mils. The balsam of 
tolu is precipitated by adding water, therefore it should 
be suspended with mucilage. 

Balsam of Tolu is contained in Tinotura Benzoini Com- 
posita. 

Tincture of Tolu is contotMcd in TrochisciAoidi Carbolioi 
Morphinto, and Morphinna et Ipecacuanha). 

Syrup of Tolu is contained in Mistura Ammoniaoi. 

Action and Thebapedticb. 

Although it has an action in all respects similar 
to that of balsam of Peru, it is only used as an 
expectorant in cough mixtures. 


STOKAX. 

Styrax Pra;paratus. — Prepared Storax. A viscid 
balsam obtained from the wounded trunk of Liquidambar 
oricntalis purified by solution in alcohol, filtration, and evapo- 
ration of the solvent. Asia Minor. 

Chauactebs. — A brownish-yellow, semi-transparent, semi- 
fluid balsam. Odour strong, agreeable. Taste balsamic. 

Composition. — The chief constituents are— (1) Styrene, 
a derivative of cinnamic acid. (2) Cinnamic 
acid, C„H,*CH‘CH-COOH, colourless, odourless, crystalline, 
can be oxidized to benzoic acid, is also found in balsams of 
Tolu and Peru. (3) Styracin, which is cinnamate of cinnamyl, 
CsH,COOC„:^. (4) Two resins. 

Storax is contained in Tinctura Benzoini Composita. 
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Action and Thebapedtics. 

Storax lias just the same action as balsams of 
Tolu and Peru and benzoin, and may be employed 
for the same purposes. It is not often given inter- 
nally except in the compound tincture of benzoin. 
Mixed with an equal part of olive oil it may be used 
to kill the Sarcoptes hominis and pediculi. 

Cinnamic acid greatly increases the leucocytes in 
the blood and the uric acid in the urine. Sodium 
cinnamate dissolved either in water or glycerin has 
been given subcutaneously or intravenou.sly to 
stimulate leucocytosis in cases of tuberculous disease, 
and coumaric acid (a derivative of cinnamic acid) 
has been used for phthisis and cancer, but neither 
has found much favour. 

Olli OF SIBFRIAJV FIR. 

Oleum Abictis. — Synonym. —Oil of Pine. The oil 
distilled from the fresh leaves of Abies sibirica. Russia. 
Pinol and Pumiline are similar proprietary preparations. 

This was called Oleum Pini, B. P. 1898. 

CHAiucTEns.— Almost colourless. Odour aromatic. Taste 
pungent. Sp. gr. 0'90 to 0'92. 

CosiPOSiTioN.— (1) Various terpenes. (2) Bornyl acetate. 

Action and Thebapeutics. 

The action of oil of Siberian Fir is the same as 
that of oil of turpentine {see p. 526). It is pleasanter 
to inhale, and forms a useful stimulating disinfectant 
expectorant inhalation in chronic bronchitis or laryn- 
gitis. To make an inhalation of it take of oil of 
Siberian fir, 45 ni (8 mils) ; rub with 20 gr. (12 deoi- 
grms. of light carbonate of magnesium, which helps 
to suspend it; add water, 1 fl. oz. (30 mils). Put 
1 fl. dr. (4 mils) of this in a mixture of lialf a pint 
of cold-and half a pint of boiling water in a vessel 
so arranged that air drawn through the fluid can be 
inhaled. 

Syrupus Pini (B. P. 0.), containing oil of pine 
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ond’tincture of saffron — dose, A to 1 fl. dr., 2 to 4 
mils. — is a good ingredient of expectorant mixtures. 

Garlic, used medicallj’ for centuries, has been given 
for phthisis in the hope that its essential oil, Oleum Allii 
(sec p. uG3), ■which is powerfully antiseptic, will in its excretion 
through the lungs kill tubercle bacilli, but its taste and odour 
have prevented its extensive use. Yadil (trimethenal allylic 
carbide) claims to possess the antiseptic properties of garlic 
without its odour. 

Clxss V. OF Volatile Oils, 

Those used chiefly for their action on the kidneys and genito- 
urinary tract. 

OIL, OF JLTNIPER. 

Oleum Jimipcri. — The oil distilled from the ripe 
fruit of Junipcnis co7nvmnis. North Europe. 

CnAnACTEns Colourless or pale yellow. Odour charac- 

teristic. Taste warm, aromatic. Sp. gr. 0'8G2 to 0‘890. 

CoiirosiTioK. — Oil of juniper is composed chiefly of 
terpenes, which are mostly pinene and cadinene. 

Dose, to 3 m. — 3 to IS centimils. 

Preparation. 

Spiritns Juniperi.— -Oil of juniper, 1; alcohol 
(90 per cent.), 9. 

Dose, 5 to 20 m. — 3 to 12 decimils. 

This is twice as strong as in B. P. 1898. 

Action. 

Oil of juniper acts as does oil of turpentine ; but 
it is not so liable to upset digestion ; and although 
a powerful renal stimulant and diuretic, it does not 
easily cause hiematuria and albuminuria. 

Thebapbuticb. 

It is not used externally. It is a stomachic, but 
its main use is as a diuretic in heart disease, hepatic 
ascites, and chronic Bright’s disease. It must not be 
given in the acute form, and should always be com- 
bined with other diuretics. It causes the urine to 
smell like violets. As hollands and gin contain it. 
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these are good forms of alcohol for sufferers from 
the above diseases. 

BucirtJ. 

JSucliii Folia.. Synofiiy7n. — Buoco. The dried leaves 
of JBarosnia bctulhia. Cape of Good Hope. 

Chaeactebs. — F rom 12 to 20 millimetres long. Bhomboid 
ovate, glabrous, dull yellowish green, marked on the margins, 
especially the under surface, with oil-glands ; peculiar strong 
odour ; aromatic, mint-like taste. Resembling buchu . — Senna 
and Uva Ursi, which have entire leaves. 

Impubitv. — L eaves of Emplanum sei'rulatum, which have 
no glands. 

OoHPOsmoN. — The chief constituents are— (1) Ayellowish- 
brown volatile oil from the glands ; it consists of barosma 
camphor in solution in a liquid hydrocarbon. The camphor 
is deposited on exposure to air. (2) A bitter principle. 
(3) Mucilage. 

Preparations. 

1 . Infnsum Bnchu. — 1 in 20 of boiling water. 

Dose, 1 to 2 fl. oz. — 30 to 60 mils. 

2. Tinctura Buclm. — Buchu, 1; alcohol (60 per 
cent.), 5. Percolate. 

Dose, I to 1 fl. dr. — 2 to 4 mils. 

Action and Theeapbdtics. 

A medicinal dose of buchu causes a slight feeling 
of •warmth in the stomach, and a large one gives rise 
to vomiting. The volatile oil diffuses into the blood 
and is excreted by the bronchial mucous membrane, 
which it stimulates, and buchu is therefore occa- 
sionally given as an expectorant. Most of the oil is 
excreted by the kidneys, which are also stimulated, and 
thus buchu is a mild diuretic. In the process of 
excretion it gives a peculiar odour to the urine, and 
acts as an astringent and disinfectant to the urinary 
tract, especially the bladder. It has consequently been 
administered for cystitis, irritable bladder, pyelitis, 
and gonorrhoea. Large doses continued for a long 
time are said to damage the kidneys. The infusion 
contains very little of the oil. Alcoholic solutions. 
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as tlie tincture, and a fluid extract wlaicli is sold, do 
not mix well with water on account of the oil in 
them. The action of buchu is much the same as 
that of pareira, but it is pleasanter to take, and is a 
good vehicle for diuretics. 

COPAIBA. 

Copniba. — Copaiva. The oleo-resin obtained by in- 
cision from the trunk of various species of Copaifera. Valley 
of the Amazon, West and East Indies. 

CnAK-icTEHs. — A more or less viscous liquid, generally 
transparent and not fluorescent, but some varieties are opales- 
cent and slightly fluorescent ; light yellow to pale golden 
brown. Odour peculiar, aromatic ; taste acrid, bitter. Solu- 
bility. — ^Notat all in water, almost entirely in absolute alcohol, 
ether, fixed and volatile oils, benzol, and in four times its bulk 
of petroleum. 

Composition. — The chief constituents are — (1) The official 
volatile oil, 48 to 85 per cent, (see below). (2) The resin, 16 
to 52 per cent. It exists dissolved in the oil. Dose, 10 to 
20 gr. It is a brown resinous mass consisting of two resins : 
(a) copaivic acid (OiuH^iOj), the chief constituent, a crystalline 
resin, with a faint odour, a bitter taste, insoluble in water, 
easily soluble in absolute alcohol and ammonia ; (5) a non- 
crystallizable viscid resin. If per cent. 

Impurities. — Turpentine, detected by the smell on heating. 
Fixed oils ; these leave a greasy ring round the resinous stain 
when heated on paper. Gurjun balsam, which coagulates at 
130°C. ; copaiba does not. 

Dose, f to 1 fl. dr.— 2 to 4: mils — in two and a half 
times as much mucilage of acacia. 

Oleum Copaibse. 

SoDBCE. — The volatile oil distilled from copaiba. 

Charxctebs. — Colourless or pale yellow, with the taste and 
odour of copaiba. Sp. gr. 0-896 to 0-91. 

Composition. — It consists chiefly of the hydrocarbon 
oaryophyllene (see p. 541), 

Dose, 5 to 20 m. — 3 to 12 decimils — suspended in 
mucilage of acacia (If fl. oz. for every fl. oz. of oil of copaiba) 
or yolk of egg. Cinnamon or peppermint water, with tincture 
of orange or ginger, covers the taste. It may be dissolved in 
water with the aid of Liquor Potassie, with which it forms a 
soap, or it may be given in capsules. 
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Actiok. 

External. — Copaiba is a stimulant to the skin. 

Internal, — Gastro-intestinal tract . — It acts like 
other volatile oils. Small doses produce a feeling of 
warmth in the epigastrium, but with large doses its 
irritant effect leads to vomiting and diarrhoea. Its 
taste is very nasty, and the eructations it may cause 
are very disagreeable. 

Mucotis mcnibrancs . — Here also it acts like other 
volatile oils. It is quickly absorbed, and is then 
excreted by all the mucous membranes, which it 
stimulates in its passage through them, increasing 
their vascularity and the amount of their secretion, 
which if foul is disinfected. Because of these actions 
it is a disinfectant expectorant, and a stimulating 
disinfectant to the whole of the genito-urinary tract. 
It imparts a powerful odour to the breath and 
mucous secretions. It is also excreted by the sldn, 
and its irritant effect here is seen in the erjdiheinatous 
rash it often produces. Some, too, passes out by the 
milk. 

Kidneys . — Copaiba has a more marked action on 
the kidneys than most substances containing volatile 
oils, and this is in great part due to the resin, which 
is particularly stimulating to the renal organs, and 
copaiba is therefore a useful diuretic. Large doses 
of it greatly irritate the kidney, as is shown by pain 
in the loins and blood and albumen in the urine. 
The oil and resin are excreted in the urine, and the 
resin can be thrown down from it by nitric acid ; 
but this precipitate is known not to be albumen by 
the fact that it is evenly distributed through the fluid 
and is dissolved by heat. If the renal congestion is 
severe the urine may be very scanty. 

Therapeutics. 

Genito-nrinary tract. — Copaiba, or more usually 
its oil is largely used to stimulate and disinfect this 
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part of the body in cases of pyelitis, cystitis, vaginitis, 
and gonorrhoea. It is often prescribed for this last 
disease, and is best given -when the acute symptoms 
have subsided, othervdse it may increase them. 

'Kidneys . — The resin which remains after distilla- 
tion of the oil from copaiba is an admirable diuretic 
for hepatic and cardiac dropsy, but because of its 
liability to irritate the kidneys should not be given 
in Bright’s disease. After a time patients seem 
to become accustonied to it, for the diuresis is not so 
marked as at first. It is nasty and difficult to make 
palatable. Fifteen grains (1 grm.) of the resin with 
20 minims (12 decimils) of alcohol (90 per cent.), 
15 grains (1 grm.) of compound tragacanth powder 
to suspend it, and a fiuid drachm (4 milsl of syrup 
of ginger in an ounce (80 mils) of water may be given 
for a dose. 

Bronchial mucous membrane. — Copaiba is occa- 
sionally used as a disinfectant expectorant when the 
secretion is very foul — as, for example, when the 
bronchial tubes are dilated. 

Shin. — Copaib^i' has been given in chronic skin 
diseases, as psoriasis, for the cutaneous stimulation 
caused by it, but it is now quite discarded. 

The reasons "why it is rarely used except in 
gonorrhoea, for which it would not be employed if it 
had not such a strongly marked beneficial action, 
are that the smell of the breath of those taking it is 
very disagreeable, it is very nasty to the taste, and 
often causes indigestion. 

CUBEBS. 

Cubebae Fructus. — Cubeba. The dried unripe full 
grown fruit of Piper cubeba. Java. 

Chabactees. — Globular, 4 millimetres in diameter, black- 
ish or greyish brown, wrinkled, tapering below into a rounded 
stalk, continuous with the pericarp, in which in the mature fruit 
is the seed, but in coroniercial specimens this is often so little 
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developed that the pericarp is almost empty. Odour aromatic. 
Taste warm, aromatic, bitter. Eesembling cubebs . — Pepper 
and pimento ; neither has a stalk. 

CojiposmoN. — The chief constituents are — (1) The official 
volatile oil, 6 to 15 per cent, (sec below). (2) An oleo-resm, 6 
per cent., which contains much cubebic acid and cubebin. 
(3) Cubebin, a tasteless, insoluble, odourless substance. (4) 
Cubebic acid. (5) A little piperine. 

Dose, 30 to 60 gr 2 to 4 grms. 

Preparation. 

Tinctnra Cuhebm. — Cubebs, 1 ; alcohol (90 per 
cent.), 5. Percolate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 


Oleum Ciibebae. 

SonBCE.— The volatile oil distilled from cubebs. 

Chabactebs.— Colourless or greenish yellow, with the 
odour and taste of cubebs. Sp. gr. 0'91 to 0-93. 

Composition. — The chief constituents are — (1) Dipentene, 
(2) Cadinene. (3) Cubeb-camphor. 

Dose, 5 to 20 m. — 3 to 12 decimils— suspended in 
mucilage. 

Action. 

External. — Like other substances containing a 
volatile oil, cubebs is rubefacient when rubbed into 
the skin- 

Intemal. — Small doses are stomachic and car- 
minative, and improve digestion, but moderate doses 
are very liable to cause dyspepsia. Cubebs enters the 
blood, and, like so many volatile oils, slightly stimu- 
lates the heart, and also excites the organs through 
which it is excreted. Occasionally, therefore, it 
causes an erythematous eruption on the skin; it 
increases and disinfects the bronchial secretion, and 
is consequently an expectorant ; but its main action 
is on the genito-urinary passages, the mucous 
membrane of which is powerfully stimulated, and 
the secretions of which are disinfected. The kidneys 
are also irritated ; hence cubebs is a diuretic. It 
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appears in the urine in a form (probably as a salt of 
cubebic acid) which may be precipitated by nitric 
acid. 

Therapeutics. 

It is sometimes employed as lozenges, or as a 
powder, or as the smoke of cubebs cigarettes, to 
stimulate the mucous membrane in cases of slight 
bronchitis, chronic sore throat, or follicular pharyn- 
gitis. Chronic nasal catarrh and hay-fever have been 
treated by insufflations of the powder. Asthma is 
sometimes relieved by the cigarettes. Many popular 
bronchial troches contain cubebs ; in them it exer- 
cises its expectorant action. Cubebs is rarely used 
as a stomachic or cardiac stimulant, because it is so 
liable to upset digestion ; hut as it is less likely to 
do so than copaiba, is a little pleasanter to take, and 
is almost as powerful a stimulant to the genito- 
urinary mucous membrane, it is largely used in 
gleet, gonorrhoea, and chronic cystitis. 

OIJL OF SANDAL, WOOD. 

Oleum Santuli. Synonym . — Santal oil. The vola- 
tile oil distilled from wood of Santalum album. India. 

Charactehs. — Thick, viscid, pale yellow. Odour strongly 
aromatic. Taste pungent, spicy. Eeadily soluble in alcohol, 
ether, or chloroform. Sp. gr. 0'973 to 0-985. 

Composition. — It contains 90 per cent, of an alcohol, 
C,A,OH. 

Dose, 5 to 30 m. — 3 to 18 decimils — in capsules, or 
as an emulsion. 

Action and Therapeutics. 

The action of sandal-wood oil is the same as that 
of volatile oils in general, but, like that of the oils of 
copaiba and cubebs, it is especially manifested in the 
genito-urinary mucous membranes, which are stimu- 
lated and disinfected. The drug is used in gonor- 
rhoea and gleet ; it is pleasanter than copaiba, but 

19 
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more expensive. It appears in the urine half an 
hour after administration. Some of it is excreted 
by the bronchial mucous membrane ; it is therefore 
a stimulating disinfectant expectorant. Two or 
three drops on sugar will frequently relieve the 
hacking cough so often met with when but little 
sputum is expectorated. 


GROUP VII. 

Vegetable Bitters. 

All these substances contain a bitter principle, which 
stimulates the functions of the stomach. 

Calumba, Gentian, Quassia, Cascarilla, Chiretta, 
Serpentary, Biororbiza, Dandelion, 

Orange Peel. 

CAT-imiBA. 

C!nltuu1>ac Radix. — Calumba Eoot. The dried, 
transversely cut slices of the root of Jateorhiza coluviba. 
From the forests of Eastern Africa north of the Zambesi. 

Chabacters. — Flat, more or less circular slices, from 2^ 
to 5 centimetres in diameter, and 3 to 12 millimetres thick. 
Cortical part thick, with a wrinkled brownish-yellow coat. 
Centre softer, concave, and greyish yellow ; there is a fine 
dark line between the two parts. Mealy fracture. Musty 
odour ; bitter taste. 

Composition. — The chief constituents are — (1) Cal/umhin, 
CjiHyP,, a neutral bitter principle crystallizing in white 
needles. (2) Berberine, an alkaloid, giving the yellow colour. 
(3) Calumbic acid. (4) Starch, 33 per cent. No tannin is 
present, so calumba can be prescribed with salts of iron. 

Preparations. 

1. Infusum Calumbm. — Calumba root, 1; cold 
water (to avoid extracting the starch), 20. 

Dose, J to 1 fl. oz. — 15 to 30 mils. 
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2. Tinotnra Calmn'bED. — Calumba root, 1; 
alcohol (GO per cent.), 10. Macerate, 

Bose, w to 1 fl. dr. — 2 to 4 mils. 


Action. 

Exteraal. — Calumba is a mild antiseptic and 
disinfectant. 

Internal. — Mouth . — Calumba is a typical bitter ; 
its main action is in the mouth, for the appetite is 
powerfully sharpened because the gustatory nerves 
are stimulated; this reflexly leads to dilatation of 
the gastric vessels and to a considerable increase in 
the gastric and salivary secretions. 

Stomach . — The effects on the gastric mucous 
membrane which were brought about reflexly by 
the stimulation of the gustatory nerves are the only 
results of bitters on the stomach, for none follow their 
introduction through a fistula, but the increased 
gastric juice and the greater vascularity cause a 
feeling of hunger, and help the digestion of the food. 
Peristalsis in the stomach and intestine appears in 
some people to be made slightly more active, and 
thus calumba and other bitters may be carminative. 
Large doses have a paralytic effect on the secretion, 
and are very harmful. The long continued use of 
bitters leads to gastric catarrh and consequent indi- 
gestion. 

Most bitters, like volatile ods, cause an increased 
migration of leucocytes from the intestinal glands 
into the blood. 

Injected up the rectum bitters are anthelmintic, 
destroying the threadworm. 

Thebapeutics. 

Calumba is only employed to stimulate the gastric 
functions and improve the appetite in cases of 
chronic indigestion due to a general weakness of 
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action on the part of the stomach. It is thus an 
example of the large class of stomachics. It is especi- 
ally valuable in that form of dyspepsia in which the 
stomach participates in a general feebleness of all 
the organs of the body, such as we see in anamia, 
starvation, convalescence from acute diseases, tuber- 
culosis, and general exhaustion. Bitters should never 
be used when there is acute or subacute gastritis, a 
gastric ulcer, or pain. They will obviously make all 
these conditions worse. They must not be too con- 
centrated, nor be given for too long, lest they should 
over-irritate the stomach. They should always, as 
far as possible, be combined with modes of treatment 
designed to relieve the cause of the dyspepsia. Often 
they are called tonics ; all that is meant by this is 
that, as they render the digestion of food more easy, 
the general health will improve. Most bitters, when 
given as rectal injections, are anthelmintics for the 
Oxyuris vermicidaris. Half a pint of the infusion of 
calumha may he thrown up the rectum of an adult. 


OENTIAJV. 

Crentianse Radix. — The dried rhizome and root 
of Qentiana lutea. Central and Southern European moun- 
tains. 

Oharactebs. — Cylindrical, tough, brittle pieces or longitu- 
dinal slices, with irregular longitudinal furrows. The rhizome 
bears closely approximated leaf scars. Peripherally yellowish 
brown ; centrally reddish yeUow. Bark thick, reddish. Wood 
spongy, separated from bark by dark zone. Odour heavy, 
peculiar. Taste first sweet, then bitter. 

Composition. — The chief constituents are — (1) Qentio- 
'picrin, the active, very bitter glucoside, soluble in water 
and alcohol. Can be split up into glucose and gentiogenin. 

(2) Gentisic or gentianic acid united with gentio-picrin. 

(3) A trace of a volatile oil. (4) Gentianose, a sugar. Gentian 
contains no tannin, but cannot be prescribed with iron, 
because that darkens the colouring matter. 

Incompatibles. — Iron salts, silver nitrate, and lead salts. 
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Preparations. 

1. Estraotum Gentianto. — Aqueous. 

Dose, 2 to 8 gr. — 12 to SO centigrms. 

2. Infastmi Gentianie Compositiun. — Gen- 
tian, 1 ; dried bitter orange peel, 1 ; fresh lemon peel, 2 ; 
boiling water, 80. 

Dose, ^ to 1 fl. 02 . — 15 to 30 mils. 

3. Tinctura Gentianra Composita. — Gentian, 
100 ; dried bitter orange peel, 37'6 ; cardamoms, 12'5 ; 
alcohol (45 per cent.), 1000. Macerate. 

Dose, § to 1 fl. dr. — 2 to 4 mils. 

Action and Theeapeutics. 

Gentian has the same action as other bitters, 
such as calumba, and is employed for the same class 
of cases. It is more used than any other bitter, 
because its taste is pleasant and it is not astringent. 

QUASSIA. 

Quassisc Uigniun.— The wood of the trunk and 
branches of PiorcBtw- excelsa. Jamaica. 

CHABiCTEES. — In billets or logs, varying in size, but often 
as thick as a man’s thigh, and covered with a dark grey bark. 
Wood dense, tough, porous, yellowish white. Often seen- as 
chips, shavings, or raspings. Inodorous. Intensely bitter. 
Resembling giiassia. — Sassafras, but this is aromatic and 
not bitter. 

CoMPOsmoN. — The chief constituents are— (1) Quassin, 
a bitter neutral principle occurring in crystalline needles. 
(2) A volatile oil. No tannin is present, and therefore quassia 
can be prescribed with salts of iron. 

Preparations, 

1. Infusum Quassim. — Quassia, 1 ; cold water, 
100. The water is cold to avoid extracting too much 
of the bitter principle. 

Dose, f to 1 fl. 02 . — 15 to 30 mils. 

2. Tinctura Quassi®. — Quassia, 1 ; alcohol, 45 
per cent.), 10. Macerate. 

Dose, J to 1 fl. dr. — 2 to 4 mils. 
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Action and Therapeutics. 

Quassia is an aromatic bitter stomachic, acting 
in the same way as calumba. As it contains no 
tannin it is often prescribed .with iron. The only 
objection to it is that some persons find it too bitter. 
Injected per rectum, it is an excellent anthelmintic 
for Oxyuris vermicularis ; half a pint of the infusion 
may be given for this purpose. 

CASCARIliliA. 

Csiscarillas Cortex. — The dried bark of Groicnx 
eluteria. Bahamas. 

OHABACTEns. — Quills, 3 to 10 centimetres long, 4 to 12 
millimetres in diameter. Externally greyish ■white cork, 
under that a dull brown cortex. Fracture brown, short, 
resinous. Odour agreeable, aromatic, especially when burned. 
Taste warm, bitter. Bescmbling cascarilla. — ^Pale cinchona, 
which is less white, smooth and small. 

Composition. — The chief constituents are — (1) Casca- 
rillin, a bitter neutral crystalline substance. (2) Volatile 
oils. (3) Eesins. (4) Tannin. 

Incompatibles. — Mineral acids. Lime water. Metallic 
salts. 

Freparations. 

1 . Infusum Cascarillm. — lin 20 of boiling water. 

Dose, ^ to 1 fl. oz. — 15 to 30 mils. 

2. Tinctura Cascarillse. — Cascarilla, 1 ; alcohol 
(70 per cent.), 5. Percolate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Action and Therapeutics. 

Because of its bitter principle cascarillin, 
cascarilla, like other vegetable bitters, improves the 
digestion, and this stomachic and carminative action 
is aided by the volatile oils in it. It is pleasant to 
take, and is suitable for the same cases as calumba. 
The infusion wiU not keep good for more than a day 
unless a tincture is added to it. Mineral acids pre- 
cipitate the resin from the tincture; therefore the 
infusion should be prescribed with them. 
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CIIIRETTA. 

CliiratJi. — The dried plant Stccrlia chirata, collected 
vrhen in flower and dried. Northern India. 

Chakacteks. — S tem 1 metre or more long, rounded below, 
quadrangular, winged and much branched above; smooth, 
orange-brown or purplish ; consists of a thin woody ring 
enclosing much yellow pith. Branches slender, decussate. 
Leaves opposite, entire, ovate, 6 to 7 ribbed. Flowers small, 
numerous, panicled. Root oblique. Odour none. Taste 
very bitter. Eesanbliiu} cliirrMa. — Lobelia, which is not 
bitter. 

Composition. — The chief constituents are — (1) Ghiratin, 
an active bitter, amorphous principle. (2) Ophelic acid, 
with which it is combined. No tannin is present. 

Preparations. 

1. Infasnm Chiratre. — 1 in 20 of boiling water. 

Dose, ^ to 1 fl. oz. — 15 to 30 mils. 

2. Tinotura Cliiratm. — Chiretta, 1 ; alcohol 
(60 per cent.), 10. Percolate. 

Dose, § to 1 fl. dr. — 2 to 4 mils. 

Action and Therapeutics. 

Chiretta has the same actions and uses as gen- 
tian, calumba, and other bitters. As it contains no 
tannin, it can he given with iron. It is more used 
in India than in England. 

SEKPENTARY. 

Serpentariae Rhizoma. — Serpentary Rhizome. 
The dried rhizome and roots of Aristolochia serpentaria and 
of Aristolochia reticulata. North America. 

Chabactebs. — The rhizome of A. serpentaria is 3 milli- 
metres thick, 2 centimetres long. Upper surface, remains of 
former stems ; under surface, a tuft of slender rootlets, about 
7 centimetres long. Dull yellowish brown. Odour aromatic, 
oamphoraceous ; taste bitter, aromatic, oamphoraceous. The 
rhizome and roots of A. reticulata resemble the foregoing but 
are longer and thicker. Resembling serpentary. — Arnica, 
valerian {q.v.). The rhizome deteriorates by keeping. 

Composition. — The chief constituents are — (1) A bitter 
principle, aristolochin. (2) A volatile oil. (3 Resin. 
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Preparation. 

Tinctura Serpentarite. — Serpentary, 1 ; alcohol 
{70 per cent.), 5. Percolate. 

Dose, I- to 1 fl. dr. — 2 to 4 mils. 

Serpentaryis coitaincdin Tinctura Cinchonte Composita. 

Action and Theeapedtics. 

In the small doses in which serpentary is given 
in medicine it is a bitter stomachic, acting just like 
calumba or cascarilla, and it is used for the same 
class of cases. It is rarely prescribed alone. In 
large doses it produces vomiting and purging. 
Many virtues have been attributed to it which it 
does not possess. 


PICRORIIIZA. 

Picroi'liiza. — The dried rhizome of Picrorliiea 
kuiroa. 

OHAKACTEns. — Generally about the size of a goose-quill, 
the lower part covered by a shrivelled, greyish brown, corky 
bark, and marked by prominent leaf scars and small buds. 
Taste very bitter. 

Dose, 10 to 20 gr . — 6 to 12 decigrms. — as a tonic ; 
45 to 60 gr. — 3 to 4 grms. — as an antiperiodic. Given in 
powder. 


Preparations. 

1. Extractnm Picrorliiz® Liquidum. — 1 in 
1 of alcohol (60 per cent.). Percolate. 

Dose, 15 to 60 m. — 1 to 4 mils. 

2. Tinctura Picrorhizre. — 1 in 4 of alcohol 
(45 per cent.). Macerate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

This is twice the strength of the preparation in 
Addendum 1900 to B.P. 1898. 

Action and Thekapeutics. 

This drug, which is known as ‘ kali-kutki,’ is 
extremely bitter and is usually given combined 
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with aromatics as a bitter. It is also used as an 
antiperiodic. Used chiefly in India and the East 
Indies. 


DAIVDELION BOOT. 

Taraxaci Badix. — Tho fresh roots of Taraxacum 
officinale. Collected in the autumn. 

Chaiucters. — About 3 decimetres long, 12 millimetres in 
diameter. Externally smooth, yellowish brown. Internally 
white. Milky juice. Fracture short, showing yellow, porous, 
woody axis, with irregular concentric rings and a thick whitish 
bark. No odour. Taste bitter. Resembling taraxacum.- 
Pellitory, which is pungent when chewed. 

Composition. — The chief constituents are — (1) Taraxacin, 
a neutral principle. (2) Taraxacerin. (3) Asparagin (found 
also in asparagus, marsh-mallow, liquorice, euonymus, &c.), 
of no therapeutical value. (4) Inulin, mannite. (5) Salts. 
(6) Eesins (which give the juice its milky appearance). 

Preparations. 

1. Extractum Taraxaci. — Fresh extract. Made 
by evaporating the juice pressed out from the fresh 
root. 

Dose, 5 to 15 gr. — 3 to 10 decigrms. 

2. SnccTiB Taraxaci. — Fresh juice, 3 ; alcohol 
(90 per cent.), 1. 

Bose, 1 to 2 fl. dr.— 4; to 8 mils. 

Action and Thebapeutics. 

Dandelion is a simple bitter, and acts as a 
stomachic, just like calumba. It is also slightly 
laxative. It was formerly much more used than at 
the present day. It has been said to stimulate the 
flow of bile, but this is incorrect. 

OBANGE PEEE. 

Aurantii Cortex Becens.— Fresh Bitter Orange 
Peel. The fresh outer part of the pericarp of Citrus auran- 
tium (var. Bigaradia). 

Characters well known. 
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Preparations. 

1. Tinctura Anrantii. — ^Fresh bitter orange 
peel, 1; alcohol (90 per cent.), 4. Macerate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

2 . Symptis Aromaticus. — Tincture of orange, 1 ; 
cinnamon water,! ; syrup, 2. Synonym. — SimpleElisir. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

3. Syrupus Anrantii. — Tincture of orange, 125 ; 
syrup, to produce 1000. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

4. Vinnm Anrantii. — A saccharine solution 
to which fresh bitter orange peel has been added is 
fermented. It contains 12 to 14 per cent, of alcohol. 

Vinum Anrantii is used to make Vinum Ferri, 
Citratis and Vinum Quinime. 

Tinctura Anrantii is contained in Confeotio Sulphuris, 
Syrupus Cascarn) Aromaticus, Tinctura Quininro, and Tro- 
ohisci Sulphuris. 


Aui’antii Cortex Siccatiis.— Dried Bitter Orange 
Peel. The dried outer part of the pericarp of dims auran- 
tium (var. Bigaradia). 

Charactkhs. — Thin pieces or strips, dark yellow colour, 
almost free from the white inner rind. Odour fragrant. 
Taste aromatic and bitter. 

Composition The chief constituents are — (1) A fixed 

oil, Oleum Corticis Anrantii, 1 to 2 per cent. Sp. gr. 0-84 to 
0‘8G, which consists chiefly of a terpene, dextro-rotatory 
limonene, This oil is an ingredient of several elixirs. 

(2) Three glucosides, hesperidin, isohesperidin, aurantiamarin 
(the hitter principle). 

Preparations. 

1. Infasum Anrantii. — Dried bitter orangepeel, 
1 ; boiling water, 20. 

Dose, I to 1 fl. oz. — 15 to 30 mils. 

2. Infusnm Anrantii Compositnm Dried 

bitter orange peel, 25 ; fresh lemon peel, 10 ; cloves, 5 ; 
boiling water, 1000. 

Dose, § to 1 fl. oz. — 15 to 30 mils. 

Dried bitter orange peel is contained in Spiritus Armo- 
raoiffi Compositus, Tinctura Ginohonse Composita, Infusum 
Gentiame Oompositum, Tinctura Gentianie Composita. 
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Atirantii Cortex Indiciis.— The fresh and dried 
outer part of the pericarp of varieties of Citrus aurantium 
grown in India and Ceylon. This is in India and the Eastern 
Colonies used for the same purposes as orange peel elsewhere 

Aqua Aurantii Floris.— Orange Elower Water. 
The orange flower water of commerce prepared by distillation 
from the flowers of Citrus aurantium (var. Bigaradia) (the 
bitter orange tree). It is a saturated solution of the essential 
oil of the fresh flowers. In dispensing it is diluted with twice 
its volume of distilled water immediately before use. 

Chabactebs. — Colourless or slightly greenish ; very fra- 
grant ; bitter taste. 

Composition. — The chief constituents are — (1) A volatile 
oil, Oleum Neroli. (2) A bitter principle. 

Dose, ^ to 1 fl. 02 . — IS to 30 mils. 

Preparation. 

Syrupus Aurantii IToris. — Orange flower 
water of commerce, undiluted, 150 ; sugar, 300 ; syrup 
to make 1000. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Orange flower water, undiluted, is contained in Mistura 
Olei Eioini, and in Syrupus Oalcis Lactophosphatis. 

Action and Theeapeutics. 

The various preparations of the orange are used 
largely as flavouring agents, and Syrupus Aroma- 
ticus is especially useful. They are slightly bitter 
and stomachic. 


GROirP VIII. 

Vegetable Drugs containing Tannic Acid. 

These are all astringent. 

Galls, CatecliTi, Rbatany, Kino, Logwood, 
Hamamelis, Eucalyptus Gum, 

Acacia Bark, Bael Fruit, IVIyrobalans. 

Oullu* — Galls. Excrescences on Quercus infectoria, 
caused by the puncture and deposit of the eggs of Cynips 
gallce tinctorice. 



588 


MATEKIA MEDIOA 


Chakacxeks.— Hard, heavy, subglobular, 12 to 18 milli- 
metres in diameter ; tuberculated on surface ; the tubercles 
and the intervening spaces are smooth ; dark bluish green 
or dark olive-green externally ; yellowish or brownish white 
within, with small central cavity. Odour none. Taste first 
astringent, then sweetish. 

Composition.— The chief constituents are — (1) Tannic 
acid, 60 to 75 per cent. (2) Gallic acid, 2 to 5 per cent. 

Incompatibles, see Tannic and Gallic Acids. 


Preparations. 

1. Ungnentum GaUsa. — Galls, 1; benzoated 
lard, 4. 

In India benzoated suet should be used instead of 
benzoated lard. 

2. UngTieiitum Gall® cum Opio. — Ointment 
of galls, 925 ; opium, 75. Stre7igth.— This contains 
7‘5 per cent, of opium. 


Acidiun Tanniciini.— Tannic Acid. Synonyms.— 
Tannin, Digallic acid. C„H,„ 09 . 

SouBCE. — Tannic acid may be extracted by water saturated 
with ether from galls which have been subjected to a special 
fermentation, 

Chabactees. — A pale brownish powder, consisting of thin 
glistening scales. Taste strongly astringent. Reaction acid. 
Solubility . — Freely in water or alcohol (90 per cent.) ; 1 in 1 
of glycerin ; 1 in 100 of ether. Gives a yellowish-white pre- 
cipitate with gelatin (gallic acid does not), and this is the 
action that takes place when hides are tanned. There are 
many varieties of tannic acid in pharmacopceial plants. They 
all have a benzene nucleus, and mostly exist in glucosides. 

Inoompatibles. — Mineral acids, alkalies. Salts of anti- 
mony, lead, silver, per-salts of iron. Alkaloids, gelatin, emul- 
sions. 

Dose, 5 to 10 grr.— 3 to 6 decigrrms.— rarely given 
internally. 


Preparations. 

1. Glycerinum Acidi Tanuici. — Tannic acid, 
20 ; glycerin, 100. 
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2. Suppositoria Acidi Taimici. — Tannic 
ncid, 2-4 grms. ; oil of tbeobroma q.s. to make twelve 
suppositories. 

Each contains 0*2 grms. (about 3 grs.) of tannic 

acid. 

3. TroohiscTis Acidi Taimici. — 0-03 grm. or 
§ gr, in each, with a tolu basis. 

Action. 

External. — Tannic acid is an important drug, 
because it coagulates proteins with great readi- 
ness ; that is to say, it tans the tissues, for it 
is by coagulating the interstitial fluids in skins 
that tannic acid converts them into leather. The 
coagulated protein powerfully resists putrefaction. 
If an albuminous discharge is taking place from a 
sore or mucous surface and tannic acid is applied, 
the excreted fluid is coagulated, and the dense, 
insoluble coagulum forms a solid protecting layer 
■which prevents further discharge. As the tannic acid 
soaks into the tissues it coagulates the albuminous 
fluids there also, and this still further hinders the 
discharge of fluid, therefore it is an energetic 
astringent. If bleeding is taking place, tannic acid 
of course coagulates the blood as it flows and the 
clots plug the vessels ; at the same time the coagulum 
formed "within the tissues, by its contraction, con- 
stricts the blood-vessels, and thus tannic acid be- 
comes a powerful haemostatic. It has no noteworthy 
direct effect on the vessels themselves. Tannic 
acid is mildly depressant to sensory nerves. Like 
other acids it is irritant, but it is "very feebly so, 
and consequently its action in this direction is 
more than counterbalanced by its strongly astringent 
effects. 

Internal. — Gastro-intestinal tract. — Because 
tannic acid coagulates the mucous secretions and 
the fluids in mucous membranes, it makes the 
mouth dry and feel stiff when locally applied; in 
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the etomach large doses prevent the secretion of 
gastric juice, decrease the flow of mucus, and may 
cause vomiting. For these reasons, and also because 
it precipitates proteins and pepsin, it interferes with 
digestion, but less than might be thought, because 
the precipitated protein is slowly broken up and con- 
verted into peptones, and they are not precipitated 
by tannic acid in an acid medium. It will check 
gastric hremorrhage. In the intestine it is either 
converted into gaUic acid or forms alkaline tannates, 
and until these alterations it acts as an intestinal 
astringent, controlling intestinal bleeding and causing 
constipation; but gallic acid and alkaline tannates have 
no astringent properties, therefore when drugs con- 
taining large amounts of tannic acid act as powerful 
intestinal astringents and haemostatics, we must sup- 
pose that the amount of taimic acid taken is large 
enough for the conversion of it into salts or galhc 
acid, to take place slowly. Its administration leads 
to constipation, and the faeces are particularly 
hard. 

It is absorbed chiefly as gallates, and to a much 
less extent as tannates. 

Bemote effects . — GaUates and undecomposed 
alkaline tannates circulate in the blood, but they 
have no power to coagulate albumen, nor have they 
any astringent influence when locally applied, there- 
fore it is difficult to believe that tannic acid has any 
remote astringent or hsemostatic effects ; some claim 
that it has, but they have not proved their case. It 
is excreted in the urine of animals as gallates with 
traces of tannates, but in man no derivative of it can 
be detected in the urine or other secretions, so that 
any which has been absorbed is entirely decomposed 
in the body. Any excess passes out in faeces as 
tannates and gallates. Many vegetable substances, 
such as logwood, depend, for their astringent proper- 
ties, on the tannic acid they contain. 
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Therapeutics. 

' > 

The therapeutical applications of tannic acid are 
very numerous. It is used as an astringent for 
ulcers, sores, various moist eruptions, tonsilitis, 
pharyngitis, nasal catarrh, otorrhcea, gastric catarrh, 
diarrhoea (large doses of 80 grains may he given ; 
catechu and logwood are favourite remedies), leucor- 
rhcea, gonorrhoea, rectal ulcers, fissures, and prolapse. 
It is employed as a hiemostatic in bleeding from 
small wounds, ulcers, the gums, the pharynx, the 
nose, the stomach, the intestine, hsemorrhoids, and the 
bladder. Gollodium Stypticum (B. P. 0.) contains 
tannin, and is a useful external remedy. Whenever 
practicable a good method of application is to dust 
tannic acid on the part, especially for haemorrhage ; 
if this is gastric or intestinal 80 grains (2 grms.) 
or more should be frequently given by the mouth. 
For external use or for application to the throat the 
glycerinum is useful, A gargle of 1 fl. dr. (4 mils) of 
the glycerinum to 1 fl. oz. (80 mils) of water may he 
made. The lozenges are convenient for pharyngitis. 
A spray (6 to 10 gr., 40 to 60 centigrms., in 1 fl. oz., 
30 mils, of water) or an insufflation of tannic acid 
and starch may be used for the mouth and larynx. 
The ointment of galls and opium is a favourite 
application for piles. The suppositories are use- 
ful for rectal discharges. Solutions of 10 gr. (6 
decigrms.) to 1 fl. oz. (30 mils) of water may be in- 
jected into the urethra for gonorrhoea and urethritis, 
and into the bladder for cystitis. A decoction 
of oak bark, employed as a rectal injection, destroys 
the threadworm. Tannigen (diacetyl tannin) and 
Tannalbin (tannin and albumen) have been recom- 
mended for diarrhoea. They may be given in 10- 
grain (6 decigrms.) doses in a cachet. Tannoform 
(tannin and formic aldehyde) is used as a dusting 
powder. 
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.-i cidlim Pyi’og’allicum. — Trihydroxybenzol. 
(Not official.) 

iSj/nowi/m.— Pyxogallol. C 6 Hs( 0 H) 3 . 

SocnoE. — Obtained by heat from gallic or tannic acid, but 
chemically it is related to phenol. 

Chaiuctebs. — Light, small, white crystals. Odour, none. 
Taste . — It produces a feeling of coldness on the tongue. 
Solubility . — 1 in 2^ of water ; 1 in 10 of lard. 


Action and Thebapedtios. 

It is used externally as an ointment (Jariseh’s ointment 
is pyrogallic acid, 60 gr., 4 grms. ; lard, 1 oz., 32 grms.) for the 
treatment of chronic psoriasis. Jarisch’s ointment is very 
strong ; a more usual strength is one-sixth or one-third of 
the above. Pyrogallic acid is also an excellent parasiticide 
for ringworm. It must not be applied over too large a 
surface, as it may be absorbed, and then it breaks up the 
blood-corpuscles, causing methtemoglobinuria and jaundice. 
It is too powerful a poison to give internally. 


CAX’ECHU. 

Catccliu. Syrw7iyms . — Pale catechu. Catechu Palli- 
dum. An extract of the leaves and young shoots of Uncaria 
gambler. Prepared at Singapore and other places in the 
Eastern Archipelago. 

Chaeactbks. — In cubes (sometimes agglutinated), each 
side 25 millimetres, deep reddish brown externally, pale 
brown internally ; dull, earthy fracture, under the micro- 
scope showing myriads of small acicular crystals. Odourless. 
Taste at first astringent, bitter, then sweet. Entirely soluble 
in boiling water. 

CouEosmoN. — The chief constituents are — (1) Gatechu- 
tannic acid, 40 per cent., the active principle, isomeric 
with catechin, and converted into it by boiling or by the 
saliva, a red colour being formed. (2) Catechin or catechuic 
acid, probably inactive. (3) Pyrocatechin or catechol, C^H^ 
(0H)2, gives a green colour with ferric chloride. Pyrocatechin 
is found pathologically in the urine and gives it a dark colour. 

Incomeatibles. — Alkalies, metaUic salts, and gelatin. 

Impueitv. — Starch. 

Dose, 5 to 15 gr.— 3 to lO decigrms. 
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Prcjparatiojis. 

1. Pulvis CateoliTi Compositus. — Cateohu, d ; 
kino, 2 ; rhatany, 2 ; cinnamon, 1 ; nutmeg, 1. Strength 
of catechu, 4 in 10. 

Dose, 10 to 60 gr 6 to 40 deci^ms. 

2. Tinctnra Cateclm. — Catechu, 4 ; cinnamon, 
1 ; alcohol (60 per cent.), 20. Macerate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

3. Trocliiscus Catechu. — O'OG grm. or 1 gr. in 
each with a fruit basis. 

Catcclm IVigi'uin. Syncmyni. — Black Catechu. An 
extract from the wood of Acacia catechu. 

Chaeacters. — Irregular dark brown masses, brittle, porous, 
glossy fracture. 

It is only in Great Britain that both pale and black 
catechu are official ; in all other countries only black 
catechu is official, as it is much more constant and powerful 
than the pale catechu. In India, the East generally, and 
North America it may be used to make the preparations for 
which pale cateohu is directed to be used. 

Dose, 5 to 15 gr. — 3 to 10 decigrms. — in powder. 

Action and Thbkapeutics. 

Catechu is a powerful astringent, acting in virtue 
of its tannic acid, and having a precisely similar 
action to it. It is used as a lozenge for sore throats, 
and the other preparations, especially the compound 
powder, are very efficacious for diarrhoea. 

KHATAlVr. 

Krameriae Radix. — Krameria Boot. Synonym . — 
Rhatany Root. The dried root of (1) Para Rhatany, a species 
of Krameria probably Krameria argeniea ; or of (2) Peruvian 
Rhatany, Krameria triandra. 

Characters. — (1) Para. — Cylindrical pieces, purplish- 
brown, smooth thick bark which adheres closely to the wood 
and has deep cracks. Wood, fracture short, colour reddish- 
brown. (2) Peruvian. — Dark reddish-brown yellow, woody 
axis. The bark separates easily, is thinner than that of Para, 
mostly rough and scaly. The bark of both kinds is strongly 
astringent, and tinges the saliva red. 
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Composition. — The chief constituents are — (1) RhatanMa- 
iannic acid, 20 per cent. (2) Ehatanhia red, the colouring 
matter. (3) Khatannin, a neutral substance. 

Incompatiules. — Alkalies, lime water, salts of iron and 
lead, and gelatin. 


Preparations. 

1. Esrtractmn Eramerim. — ^Aqueous. 

Dose, 5 to 15 gr. — 3 to 10 decignns. 

2. Infusum Eramerira. — l;in 20 of boiling water. 

Dose, to 1 fl. 02 . — 15 to 130 mils. 

3. Pulvis Catechn Compositns. — Catechu, 4 ; 
kino, 2 ; krameria, 2 ; cinnamon, 1 ; nutmeg, 1. 

Dose, 10 to 60 gr. — 6 to 40 decigrms. 

4. Tinctura Eramerise. — Powdered krameria 
root, 1 ; alcohol (60 per cent.), 5. Percolate. 

Dose, I to 1 fl. dr. — 2 to 4 mils. 

5. Trochiscus Erameriie. — 0 06 grm. or 1 gr. 
of the extract of krameria in each with a fruit basis. 

6. Trochiscus Eramerise etCocaiuffi. — Extract 
of krameria, 0'06 grm.; cocaine hydrochloride, 0’003 grm. 
Fruit basis. This lozenge contains 0-003 grm. or ^ gr. 
of cocaine hydrocloride. 

Action. 

The action of rhatany is due entirely to the tannic 
acid it contains. It is therefore a powerful astrin- 
gent. 


Therapeutics. 

The powdered extract is the important ingre- 
dient of many tooth powders which are useful when 
the gums are liable to bleed. The infusion is an 
excellent gargle for a relaxed throat, and the lozenges 
are also efficacious, those of rhatany and cocaine being 
specially serviceable. Bleeding from the nose or the 
rectum may be stopped by applying powdered 
rhatany root locally; the infusion may be used as 
an injection in leucorrhcea and gonorrhoea. Any 
of the preparations, especially the compound catechu 
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powder, are powerful astringents for all varieties of 
diarrhoea, and may be taken to stop bleeding from 
the stomach and intestines. They are also given as 
remote haemostatics for haemoptysis and haematuria, 
but they are not reliable for these purposes. 


KINO. 

Kino. — The juice obtained from incisions into the trunk 
of Plerocarpus marsupium, heated to boiling and evaporated 
to dryness. Known in commerce as East Indian, Malabar, 
Madras, or Cochin Kino. 

Chabacters. — Small, angular, glistening, reddish-black, 
brittle fragments. In thin pieces, and at the edges translucent 
and ruby-red. Inodorous. When chewed, sticks to the teeth 
and colours the saliva blood-red. Solubility . — Easily in 
alcohol (90 per cent.), also in boiling water, partially in cold. 

Composition. — The chief constituents are — (1) Kino- 
tannic acid, 75 per cent. (2) Kinoin, a crystalline neutral 
substance. (3) Pyrooatechin,0<,Hj(OH)j (seep. 592). (4) Kino 
red, formed from kino-tannic acid by oxidation. (5) Gum. 

Incompatibles. — Mineral acids, alkalies, all metallic salts, 
carbonates, gelatin. 

Dose, 5 to 20 gx , — 3 to 12 decigrms. 


Preparations. 

1. Pnlvis Eino Compositns. — Kino, 15 ; 
opium, 1 ; cinnamon, 4. Strength of opium, 5 per cent. 

Dose, 5 to 20 gx . — 3 to 12 decigrms. 

2. Tinctura Kino. — Kino, 10; glycerin, 15; 
water, 25; alcohol (90 per cent.), to make 100. 
Macerate. 

Dose, J to 1 fl. dr. — 2 to 4 mils. 

3. Pulvis Cateclm Compositus. — 2 in 10 (see 
p. 593). 

Action and Therapedticb. 

Kiuo-tannic acid acts like tannic acid, and there- 
fore Mno is a powerful astringent. It is used in 
astringent gargles, and also in diarrhoea mixtures. 
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BENGAL. KINO. 

Bulea; Gtimmi. — The inspissated juice from in- 
cisions of the stem of Buim frondosa. 

CnAKACTEns. — Small, irregular, shining fragments of a 
very dark ruby colour. 

Action and Therapeutics. 

Butea gum, commonly called Bengal Idno, is 
in India and the East Indies used for the same 
purposes and to make tlio same preparations as the 
ordinary kino. 


LOGWOOD. 

Haimatoxyli Lignum.— Logwood The heart- 
wood of Hamatoxylon campccManum. Campeachy, Honduras, 
and Jamaica. 

Ohaiucters. — The logs, in which form it is imported, are 
hard, heavy, orange or purple red externally, and internally 
reddish brown. The chips are reddish brown. Odour agreeable, 
peculiar. Taste sweetish, astringent. When chewed the saliva 
is coloured reddish pink. Resembling logwood. — ^Red sanders- 
wood, which is more dense and less astringent. 

CoMPOSirrot?. — The chief constituents are — (1) Tannic 
acid. ( 2 ) Hasmatoxylin, C,eH,<Oc, 12 per cent. Occurring 
in colourless crystals, which become dark red on exposure to 
light and air. Solutions of it are used to stain histological 
specimens. 

Incoupatibi.es. — Mineral acids, lime water, and tartar 
emetic ; metallic salts give a blue colour. 

Preparation. 

Decoctum Hsematoxyli. — Logwood, 50 ; cin 
namon bark, 10 ; water, to 1000. 

Dose, ^ to 2 fl. oz. — 15 to 60 mils. 

Action and Therapeutics. 

In virtue of its tannic acid logwood is a powerful 
astringent, and for this purpose is used to control 
iarrhoea of aU sorts. It may be combined with 
other astringents, as chalk and opium.^ It does not 
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easily produce constipation. It colours the urine 
and freces dark red. One disadvantage of it is that 
it stains linen if dropped on it. 


Jlnmnmelidis Cortex.— The dried bark of 
Hainamelis virginiana, the witch-hazel. United States. 
Syiwnyvi. — Witch hazel bark. 

Charactebs. — Curved pieces ^ to 2 decimetres long, 
millimetres thick. Scaly, silver-grey outer bark marked with 
lentioels, hut often free from outer bark and then smooth 
reddish brown. Interior bright brownish red, striated 
longitudinally. Taste astringent. 

Composition. — The chief constituents are — (I) Tannic 
acid, 8 per cent. (2) A volatile principle not yet isolated. 
(3) A little colouring matter. 

Preparation. 

Tinotnra Hamamelidis. — Hamamelis bark, 1 ; 
alcohol (45 per cent.), 10. Percolate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Hamamelidis Folia.— The fresh or dried leaves 
of Hamamelis virginiana. 

Chabactees. — 7 to 15 centimetres long, 3 to 4 in. broad, 
oval, apex obtuse, oblique at the base, dark brown green above, 
pale below. Veins prominent. Odour slightly tea- like. Taste 
astringent, bitter. 

Composition. — The same as of the bark, but the leaves 
contain rather less tannin. The fresh are more active than 
the dried. 


Preparatkms. 

1. Extractnm Hamamelidis Liquidum. — 
Hamamelis leaves, powdered, 1000, percolated with 
alcohol (45 per cent.), 1000. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

2. Liquor Hamamelidis. — Fresh leaves, 100 ; 
water, 200; alcohol (90 per cent.), 16. Macerate and 
distil. 

3. Un^eutum Hamamelidis. — The liquid ex- 
tract, 1 ; wool fat, 6 ; soft parafSn, 3. 
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Action and Therapeutics. 

Hatnamelis is, because of its tannic acid, astrin- 
gent and_ hEemostatic. The liquid extract or the 
tincture is used for capillary hfemorrhage from 
■wounds, for bleeding from the nose, the sockets of 
the teeth, the gums, or from piles, and either may 
be injected into the bladder in vesical hfemorrhage. 
For all these purposes they are diluted -with -water ; 
the fluid may be any strength ; 1 of the tincture to 
10 or 20 of -water is commonly employed. Locally 
applied, hamamelis, either as the ointment or a dilute 
fluid preparation, such as the liquor, is used as an 
astringent in bruises, sprains, pharyngitis, and nasal 
catarrh. The ointment is often used for piles. Given 
by the mouth, hamamelis may check diarrhoea 
and dysentery ; and it is reputed to be a remote 
hfemostatic and astringent, but this is probably in- 
correct. Hazehne is a ^stilled extract from the leaves. 

J3UCAI.YPTUS KlIVO. 

I£ino Eucalypti. Syiumyms. — Eucalyptus gum 
(B. P. 1898), red gum. An exudation from the stem of 
various species of EitcalypUis. Australia. 

Chaiuctebs. — ^Dark reddish-brovm grains or small masses. 
Tough. Adheres to the teeth when chewed. Taste astringent. 
Soluble in water. Besembling eucalyptus kino. — Kino, which 
is darker and feebly soluble in water. 

Composition. — The chief constituents are — (1) Kino- 
tannic acid. (2) Catechin. (3) Pyrocatechin (see p. 592). 

Dose, 5 to 20 gr. — 3 to 12 decigTins. 

Preparation. 

Trochisous Kino Eucalypti. — 0-06 grm. or 1 gr. 
in each with a fruit basis. 

Action and Therapeutics. 

Eucalyptus gum is, in virtue of its tannic acid, 
po-werfuUy astringent, and is used for diarrhcea and 
dysentery. The lozenges, or a decoction of 1 in 40 
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as a gargle, are employed for relaxed throats. This 
decoction may also be given in doses of 2 to 4 fl. dr. 
(8 to 16 mils) for diarrhoea. A liquid extract (red 
gum, 7 ; water, 21 ; alcohol [90 per cent.], 1 ; dose, 
to 1 fl. dr., 2 to 4 mils) is a useful preparation. 
Injected into the nose it stops epistaxis. Mixed with 
1 in 10 of water it may be injected into the rectum 
or vagina, or may be used as a mouth wash. Sup- 
positories, each containing 5 gr. (8 decigrms.) of red 
gum, are prepared, and may be employed for piles. 


ACACIA IS ARK. 

Acaciae Cortex. — The dried bark of Acacia arabica, 
also of Acacia dccurrens, obtained from wild or cultivated 
trees not less than seven years old, and, after being dried, 
kept one year before use. 

Chabactebs, — Hard, brown, the inner surface red. Taste 
astringent. 

Used chiefly in India, Australian Colonies, Eastern 
Colonies. 

Preparation. 

Deooctum Acacise Corticis. — Bark 60 grms. ; 
water 1000 millilitres. 

Dose, ^ to 2 fl. oz. — 15 to 60 mils. 


Action and Therapeutics. 

This bark contains much tannin, and is there- 
fore powerfully astringent, being used especially as a 
gargle and mouth- wash, and for vaginal discharges. 
It is used in tanning. 


JBAJEL. FRUIT. 

Belse Fructus. — The fresh half-ripe fruit of Mgle 
marmelos. 

Chabactebs. — Seven or eight centimetres in diameter, 
globular, smooth. Ten to fifteen cells, each containing woolly 
seeds. Pulp juicy, drying an orange red colour. 
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Preparation, 

Extraotuin Belie Iiiquidtim. — ^Bael fruit, 10; 
chloroform -water, 150 ; evaporate to 75 and add 
alcohol (90 per cent.) to produce 100. 

Bose, 1 to 2 fl. dr. — 4 to 8 mils. 


Action and Therapeutics. 

As imported into England bael fruit is useless ; 
it is therefore rarely employed out of India, where 
the extract of the fresh fruit is used for the treat- 
ment of diarrhoea and dysentery. It contains a 
little tannin, and its mode of action is not kno-wn. 


lfIVROBAX.A]VS. 

Myrotoalamim. iSj/no7i|/m.— Chebuh’c myrobalans. 
The dried immature fruits of Terminalia chebula. 

Characters. — Ovoid or fusifonn; 10 to 30 millimetres 
long, 6 to 15 millimetres wide; shrivelled longitudinally; 
black, solid, brittle. Taste very astringent. 

Dose, 30 to 60 gxs. — 2 -to 4 ^ms. — in powder. 


Preparations. 

1. Unguentum Myrobalani. — Myrobalans, 1 ; 
benzoated lard, 4. In India benzoated suet should be 
used instead of benzoated lard. 

2. Unguentum Myrobalani cum Opio. — 
Myrobalan ointment, 925 ; opium in powder, 75. 
Strength. — 7’5 per cent, of opium. 


Action and Therapeutics. 

These fruits contain from 25 to 45 per cent, of 
tannin, and they may be used for the same purposes 
as other bodies which contain tannin. They are 
used chiefly in India and the East Indies. The fresh 
fruit is aperient and is often used for this property. 
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GEOTIP IX. 

Vegetable Demulcent Substances. 

Many of these are nutritive. 

Olive Oil, Aracb.is Oil, Sesame Oil, Soap, Glycerin, 
Oleic Acid, Almonds, Tragacantb, Gum Acacia, 
Indian Gum, Liquorice, Linseed, Spogel Seeds, 
Sugar, Malt, Soya Beans. 


OI.IVE Oil.. 

Olciim Olivae. — The oil expressed from the ripe fruit 
of Olea europasa, and refined. South Europe. 

CHAEACTEns. — A pale yellow or greenish yellow fluid. 
Odour faint. Taste oleaginous. Sp. gr. 0'915-0'918. 

Composition. — The two constituents are — (1) Olein, 72 
per cent., a fluid oil, a compound of oleic acid and glyceryl, 
thus : C3H5 (C„Hj30j)3. ( 2) PalmiUn, nearly 28 per cent., 

a solid oil, a compound of palmitic acid and glyceryl, 
03115(0, 6H3, 0^)3. The formula for oleic acid is CjsHajOj; 
and for palmitic, CioHa-P... Olive oil is much adulterated, 
especially with sesame oil and cotton-seed oil. 

Olive oil is contained in many plasters, ointments, and 
liniments. From it are made hard soap, soft soap, and glycerin. 


Action and Therapeutics. 

External. — Olive oil is used to facilitate the 
rubbing of parts ; for this purpose it is employed in 
massage. It is a common soothing protective to burns 
(see Linimentum Calcis, p. 162), and may be mixed 
with poultices to prevent their sticking to the skin. 
If rubbed in vigorously, it can be absorbed through 
the epidermis, and might be thus used as a food 
when nourishment cannot be given by the mouth. 

Internal. — For its soothing protective qualities it 
may be swallowed after corrosive poisons have been 
taken. All fats retard gastric and accelerate pancreatic 
secretion. Because ohve oil retards the flow of the 
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gastric juice it is an excellent food in cases of gastric 
ulcer, for the acid prevents the healing of the ulcers. 
It is a good mild laxative, and can be given with 
food for this purpose. Some persons like it, with others 
it excites nausea and vomiting. An olive oil enema 
(warm olive oil, 6 fl. oz. — 160 mils ; with or without 
warm mucilage of starch, 8 fl. oz. — 240 mils) is often 
used to open the bowels when a mild non-irritating 
injection is required. 

A gall-stone placed in pure olive oil at the tem- 
perature of the body is slowly dissolved, because 
cholesterin, which is the chief constituent of gall- 
stones, is soluble in olive oil. It is also soluble in oleic 
acid and in animal soaps. Many patients suffering 
from gall-stones derive much benefit from taking olive 
oil. Possibly this is because the oil or some of its 
constituents are excreted by the bile, and to a much 
less extent because the intestinal peristalsis set up 
by the olive oil extends to the bfle ducts. From 
2 to 8 fl. oz. (60 to 240 mils) should be taken daily. 
It may be mashed with fish or potato. Some people 
take it better if a few grains of menthol and a 
drachm (4 mils) of brandy are added to each 8 fl. oz. 
(240 mils) of oil. If it disagrees, oleic acid (g.n.) 
may be tried. Eunatrol, consisting of 70 per cent, 
of sodium oleate with 80 per cent, of oleic acid, has 
been successfully used in cases of gall-stones. Thirty 
to forty-five grains (2 to 3 grms.) may be given in a 
day. It is best prescribed as pills. 

Olive oil is a food, and is the best means of giving 
food subcutaneously; 15 c.c. of sterilized oil maybe 
injected under the skin twice a day. This yields 
about 280 calories, and is an aid to rectal feeding 
(see p. 616). 

ARACHIS OIL,. 

Oleiun AracliiS. Sytwnyms. — Earth-nut oil, 
ground-nut oil, pea-nut oil. The oil expressed without heat 
from the seeds of Arachis Jiypogma. 
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Chabaotebs. — Pale yellow or greenisli yellow; nut-like 
odour. Sp. gr. 0'916 to 0'921. 


Uses. 

Used in India, African Colonies, Eastern Colonies, 
and Australasian Colonies, instead of olive oil, to 
make liniments, ointments, and plasters. 


SESAME OIE. 

Oleum Sesami. — The oil expressed from the seeds 
of Sesamum indicum. 

Charactebs. — A limpid oil of a pale yellow colour, a 
faint odour, and a bland taste. Sp. gr. 0‘921 to 0‘924. 

Uses. 

Used in India, African Colonies, Eastern Colonies, 
and North American Colonies, instead of olive oil, to 
make liniments, ointments, and plasters. 


SOAP. 

Sapo Omus. — Hard soap. It is sodium oleate, 
NaCigHjjOj, containing 30 per cent, of water. It is rarely 
pure, almost always containing some alkaline hydroxide or 
carbonate. 

Source. — Made by acting on olixe oil with caustic soda. 
C3Hi(C,.Hy,02)3 + 3NaHO = SNaCigHjjOj (hard soap) + C3H5 
(6H)3 (glycerin). 


Preparations. 

1. Emplastrum Sapouis. — Hard soap, 140 ; 
lead plaster, 835 ; resin, 25. 

2. Pilula Saponis Composita. — Opium, 1 
hard soap, 3; syrup of glucose, 1. Strength of Opium, 
20 per cent. 

Bose, 2^to 4 gr. — 12 to 25 centigrms. 

Hard soap is used to make many pills. 
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Sapo Mollis. — Soft Soap. It is potassium oleate, 
KCisHjjOj. It is rarely pure, almost always containing some 
alkaline hydroxide or carbonate. 

SouncE.— Made by acting on olive oil with caustic potash. 
C 3 H 5 (C,„H, 30 ,), + 3KHO = + 03 H,(OH), (glycerin). 


Preparation. 

IiinimentTim Saponis. Synonym. — Opodeldoc. 
Soft soap, 80 ; camphor, 40 ; oil of rosemary, 15 ; 
water, 170 ; alcohol (90 per cent.), to 1000. 

Soft soap is contained in Linimentum Terebinthinie. 
Linimentum Saponis is contained in Linimentum Opii. 
For Sapo Animalis see p. 661. 


Uses. 

Hard soap, like curd soap, may be used for 
medicated soaps. The prescriber should state the 
percentage of the drug, c.y. ichthyol, tar, sulphur, 
he wishes the soap to contain. The dispenser 
planes the hard or curd soap into thin shavings, 
dries them at 38°0., powders them in a mortar, 
then thoroughly mixes and beats up the soap powder, 
the drugs, and 1 part of alcohol (60 per cent.) to 8 parts 
of soap powder. The whole is put into a soap 
press and stamped. 

Hard soap forms a basis for many pills and for 
the plaster of it. Soft soap is a basis for the liniment 
of it. Either variety is frequently made into a lather 
with about a pint of water at 38°G. and used as a 
purgative enema. Soft soap is much to be preferred ; 
about 1 fl. oz. (30 mils) is commonly used. All 
enemata, but perhaps especially those made with 
hard soap, may produce an erythematous rash, 
probably due to the solution and consequent absorp- 
tion of some faseal toxin. 


GLYCERIN 


605 


GJL.YCI3RIW. 

Glycerinum.— Glycerin. C 3 H 5 (OH)s. Synonym.— 
Glycerol. It is a trihydric alcohol. It is always associated 
with a little water. 

Source. — It is obtained by hydrolysis by the interaction 
of alkalies or of superheated steam with fats and fixed oils (see 
pp. 4 and 604). 

Characters.— These are well known. It is miscible with 
water and alcohol. Its sp. gr. is 1‘26. It is formed in the 
making of lead plaster (see p. 170). 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 

Preparations. 

1. Glycerinrun. Acidi Borici. Synonym . — 
Boroglyceride. — Powdered boric acid, 3 ; glycerin, 10 ; 
heat gently. It is a 30 per cent, solution. 

2. Glyceriivnm Acidi Carholici. — Carbolic 
acid, 1 ; glycerin, 5. 

3. Glycerinum Acidi Tanuici. — Tannic acid, 
1 ; glycerin, 5. 

4. Glycerinum Aluminis. — Purified alum, 20 ; 
glycerin, 120 ; distilled water, 7-6 ; heat gently if 
necessary. 

5. Glycerinum Amyli. — Starch, 2 ; glycerin, 
13 ; water, 3 ; heat to form a jelly. 

6. Glycerinum Boracis. — Borax, 1 ; glycerin, 6. 

*1. Glycerinum Fepsini. — Pepsin, 100 ; hydro- 
chloric acid, 11'6 ; glycerin, 600 ; distilled water to 1000. 
Strength, 1 fl. dr. contains about 5'5 gr. of pepsin; 
10 mils contain 1 grm, 

Bose, 1 to 2 fl. dr. — 4 to 8 mils. 

8. Glycerinum Plumhi Subacetatis Strong 

solution of lead acetate, 5; glycerin, 5; water, q.s. 
Sp. gr. 1-48. 

9. Glycerinum Tragacanthre. — Tragacanth, 1 ; 
glycerin, 3 ; water, 1. 

10. Suppositoria Glycerini. — Gelatin, 14 ; 
glycerin, 70 ; water, to make 100 ; each suppository 
contains 70 per cent, of glycerin. They must be kept 
wrapped in waxed paper, as they absorb moisture. 
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Glycerin is also contained in Linimentum Potassii lodidi 
cim Sapone, in Mel Boracis, in all Lamella), in Extraotum 
Cinchona) Liquidum, Pilnla Quinina) Sulphatis, Syrupus Pruni 
Virginianaj, Lotio Hydrargyri Nigra, Liquor Ethyl Nitritis, 
Tinctura Bhei Composita, Tinctura Cardnmomi Composita, 
Tinctura Kino, Tinctura Cbloroformi et Morphinm Composita, 
Confectio Sulphuris, and in Unguentum lodi. 

Action. 

External. — As glycerin is an excellent solvent 
for numerous bodies, such as iodine, bromine, alkalies, 
tannic acid, many neutral salts, alkaloids, and salicin, 
it is a good vehicle for applying these substances to 
the skin and to sores. It does not evaporate nor turn ' 
rancid, and is powerfully hygroscopic. 

Internal. — In man the only visible effect pro- 
duced by its administration is purging. This occurs 
with quite small doses if it is given % the rectum, 
but large doses are necessary if given by the mouth. 

It is absorbed from the alimentary canal, and is to 
a slight extent a food, for some of it is oxidized in 
the body. Sometimes its administration leads to i 
the appearance in the urine of a body which reduces 
cupric oxide and gives the fermentation test for 
sugar. There has been much dispute as to whether 
glycerin can control nitrogenous metabolism, but 
it appears that it cannot in any way save the waste 
of nitrogenous tissues. It probably has some influ- 
ence on the amount of glycogen in the liver. It 
has also been thought to prevent artificial glycosuria, 
but this is doubtful. 

Very large doses in animals cause the urine to be 
dark from the presence of the colouring matter of 
the blood, although there are no corpuscles in it; 
they also lead to loss of muscular strength, lethargy, 
dryness of mucous membranes, collapse, and death. 

Thebapeutics. 

External. — Glycerin is much employed as a 
basis for applications to the skin and the eye. It 



OliEIO ACID 


607 


is commonly used for cliapped Lands and slight ex- 
coriations. It is readily absorbed -when rubbed into 
tbe skin, therefore it is a convenient vehicle for the 
absorption of substances by the skin. Belladonna 
mixed "with glycerin is often rubbed in when we 
deshe its local anodyne action (see p. 891). 

Internal. — As glycerin is sweet it is an excellent 
flavouring agent. It is demulcent, and is used as a 
vehicle for applying substances, such as tannic acid, 
to the throat. Glycerin is rarely given by the 
mouth for any medicinal virtue. It has been ad- 
ministered for dyspepsia, for diabetes, and as a 
nutritive agent, but probably in each case without 
much good. One to two fluid drachms injected up the 
rectum, or a glycerin suppository, form an excellent 
means of opening the bowels in simple constipation, 
especially when the fseces are in the sigmoid flexure 
and rectum. The result is prompt, often occurring 
within less than half an hour. No pain or con- 
stitutional disturbance is produced. 


OL,EaC ACID. 

Acidum Oleicum. 

SoDKCE. — Made by the saponifying action of alkalies and 
subsequent action of acids, or by the action of superheated 
steam, upon commercial oleins. 

Chabacters. — A straw-coloured oily liquid, nearly odour- 
less and tasteless, very faintly acid. By exposure it darkens in 
colour and becomes rancid. It becomes semi-solid at 40°F. 
Sp. gr. 0'89 to 0’91. Solubility. — Not in water. Easily in 
alcohol, chloroform, and ether. 

Impurities. — It is rarely pure, usually containing stearic 
and palmitic acids. 

Oleic acid is contained in Unguentum Atropinte, in 
tJnguentum Aconitinie and UnsTientum Cocainaj. 

Lead plaster contains oleate of lead, and Zinc oleate 
ointment contains oleate of zinc. 

Hydrargyri Oleas is ofiBcial. 
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Action and Theeapedtios. 

Oleic acid is used as a solvent for remedifJS which 
it is desired to apply by means of cutaneous inunc- 
tion, for it more readily penetrates tbe skin than 
fats and oils. It is particularly useful as_ it will 
dissolve most metallic oxides and aU alkaloids (but 
not their salts), forming oleates dissolved in the 
excess of oleic acid. Hence its employment in the 
official preparations mentioned above. Oleate of 
copper is also used for ringworm and indolent sores. 
Oleic acid is given internally in capsules (7^ JU, 
60 centimils, in each) for gallstones. Two of three 
daily, best on an empty stomach. It acts like olive 
oil [see p. 601). 

AliMOfllDS. 

Amygrilala Dulcis.— Sweet Almond. Syiumym.— 
Jordan almond. The ripe seed of Pnmtis amygdaltts, var. 
dutcis. 

OnAKACTEKS. — About 2-^- centimetres long; oblong) acute 
at one end, rounded at the other, flattened ; brown, slightly 
rough exterior. Taste sweet and nutty. 

CoMPOsiTioK The chief constituents are — (1) Oleum 

Amygdala: {see p. 609), 50 per cent., the same fixed oil as in 
bitter almonds, (2) Emulsin and other albuminous bodies.^ 

Impueitv. — T he bitter almond, giving an odour of prussic 
acid when rubbed with water. 

Preparatwns. 

1. Pulvis Amygdalre Compositns. — Sweet 
almonds, 6 ; sugar, 3 gum acacia, 1. 

2. Mistura Amygdalae. — Compound almond 
powder, 125 ; water, 1000. 

Dose, ^ to 1 fl. oz. — 15 to 30 mils. 

Amygdala Amara. — ^Bitter Almond. The ripe 
seed of Prumis amygdalus, var. amara. 

Chabactebs. — ^Like the sweet almond, but broader and 
shorter, with a bitter taste. 

Composition. — The chief constituents are — (1) Oleum 
Amygdalcz {see beloio), 50 per cent. (2) Emulsii^. 
Amygdalin, CjoHjjNO,,, a crystalline soluble glucoside which, 
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on mixing irith water, is hydrolysed by the enzyme, emulsin, 
and yields glucose, prussic acid, and Oleuvi Amygdala: Aviara 
{synonyms — Essential oil of bitter almonds, benzaldebyde) (not 
official). Thus C;dH„,N0„ + 2 H 5 O = C6HiC 0H (the essential 
oil) + HON + 2C„H,„Ot. The oil itself is not poisonous, and is 
used to flavour sweets ; nitro-benzol used to he often sub- 
stituted, and has caused death. The essential oil usually 
has some prussic acid associated with it, and this form may 
be used for external application, but for internal use the oil 
without prussic acid should be ordered. 


Oleum Amygdala;. 

Source. — The fixed oil obtained by expression from either 
sweet or bitter almonds. 

Characters. — Pale yellow, nearly inodorous, with an 
oleaginous, nutty taste. Solubility . — Slightly in alcohol, easily 
in ether or chloroform. Sp. gr. 0-915 to 0-920. It is com- 
monly adulterated with peach-kernel oil. 

Almond oil is contained in Linimentum Ammoniro, 
Oleum Phosphoratum, and XJnguentum Aquro Bosib, as it 
makes a whiter ointment than olive oil. 


Action and Therapeutics. 

The sweet almond is demulcent. Its most im- 
portant medicinal use is that itJtSjnade into flour to 
replace starchy food diabetes. Biscuits 

are made of the floujT These are very palatable, arc 
a good nutritive fodd, and contain very little starch. 
The only objectioL] to them is their price. With a 
little care they can be made at home. The flour of 
other nuts, as Brazil nuts, has been used, but it is not 
nearly so palatable. 

The almond mixture is a very jileasant vehicle 
for the suspension of insoluble substances, and the 
powder is a palatable basis for powders. 

Oleum Amygdalie might be used for the same 
purposes ' as olive oil. It is pleasanter, but very 
expensive. 
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TRAGACANTH. 

Xrng'UcniltlinL. — A gummy exudation obtained by 
incision from Astragalus guinviifer and other species of 
Astragalus. Known in commerce as Syrian Tragacanth. 
From Asia Minor. 

CnAnACTERS. — In white or yellowish, thin flakes of 
varying size or shape, marked with concentric ridges, some- 
what translucent, tough, but more pulverizable at a tempera- 
ture of 49° C. Odourless and almost tasteless. Sparingly 
soluble in cold water, but swells into a gelatinous mass, which 
is tinged violet (not so deep as the colour given by starch) by 
tincture of iodine. Bescmblmg tragacanth. — Scilla, which is 
thicker and opaqne. 

IsiPuniTtES. — Other gums. 

CojrrosmoN. — The chief constituents are — (1) Traga- 
canthin (said to be identical with Bassorin), a gum, C,jHj„0,o, 
33 per cent., only slightly soluble in water, unfermentable. 
(2) An Arabin-like gum, 53 per cent., soluble in water, very 
like the arabin of acacia, but it is precipitated by lead acetate 
or ferric chloride. (3 ) A little starch. 

Preparations. 

1. Glycerinrun, Trag'acantliEe. — Tragacanth, 1 ; 
glycerin, 3 ; water, 1. 

2. Mucilago Tragacantlise. — Tragacanth, 1’25 ; 
alcohol (90 per cent.), 2'5 ; water, 100. 

3. Pulvis Tragacanth® Compositns. — Traga- 
canth, 15 ; gum acacia, 20 ; starch, 20 ; sugar, 45. 

Dose, 10 to 60 gr. — 6 to 40 decigrms. 

Tragacanth is contained in Confectio Sulphuris, Mistura 
Cretro, Mistura Guaiaci, Pilula Ferri, Pilula Hydrargyri Sub- 
chloridi Co., Pilula Quinin® SulphCfs, and Pulvis Opii 
Compositus. 


Action and Thebapbutics. 

Tragacanth is a demulcent, and as such may be 
soothing when applied to a sore throat. Its chief 
use is to suspend insoluble bodies, as resins, oils, and 
insoluble powders. The mucilage is better for this 
pm'pose than the compound powder, which, because 
of its starch, is liable to ferment. 
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GUM ACACIA. 

AcacicC Giinimi. — A gummy exudation from the 
stem and branches of Acacia Senegal, and from other species 
of Acacia. Kordofan. It is one of the varieties of Gum 
Arabic. 

CnABACTEns. — Eound or ovoid tears or masses. Colourless, 
or with a faint yellowish-brown tint. The tears are either 
opaque from numerous minute fissures and brittle, or they 
are glistening, transparent, and difficult to break. No odour. 
Taste bland, mucilaginous. Solubility . — Preely in water, not 
in alcohol. 

Composition. — The chief constituent is arahin, or arabic 
acid, CgHjoCs ; most of it is combined with calcium, but some 
with magnesium and potassium. 

Impurities. — Starch, gum-resins. 

Incompatirles. — Alcohol, sulphuric acid, borax, per-salts 
of iron, and lead subacetate. 

Preparation. 

Mucilago Acaciffi. — Gum acacia, 10 ; water, 15. 

Should be recently prepared. 

Action and Thebapbuticb. 

Gum acacia is demulcent. It is used to suspend 
insoluble substances, as oils, resins, and insoluble 
powders. A fluid ounce of most oils or resinous 
tinctures requires 3 fl. dr. (12 mils) of mucilage of 
acacia for suspension, but copaiba requires 10 fl. 
dr. (40 mils). A disadvantage of it is that it is 
liable to undergo acetous fermentation, which greatly 
diminishes its emulsifying power. This may to 
some extent be overcome by making it with tolu 
water or clove water. It may give rise to indigestion 
and diarrhoea. 

A filtered sterilized 6 per cent, solution of gum 
acacia in 0’9 per cent, sodium chloride solution is 
strongly recommended by Bayliss for intravenous 
injection in wound shock. It is most useful in cases 
of haemorrhage and produces neither haemolysis, 
agglutination or anaphylaxis. It has a viscosity and 
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colloidal osmotic pressure equal to that of blood and 
does not therefore leave the blood vessels. 

IJVDIAW 

Giiinnii Indiciim. — A gummy exudation from the 
wood of Anogcissus latifolia. 

CuAiucTEits. — Bounded pale amber translucent tears. 

Prcparatio7i. 

Mucilag'o Gummi Indici. — Indian Gum, 1 ; 
water, 15. 

Action and Thekapeutics. 

Indian gum is used in India and the East Indies 
for the same purposes as gum acacia. 

£.I<tUOKlICE. 

Glycyi’i’IiiKSS! fCadix.— Liquorice Boot. The peeled 
root and peeled subterranean stems of Glycyrrhiza glabra 
and other species. Cultivated in Britain. 

OnAiiAOTEKs hong Cylindrical pieces ; before being 

peeled dark brown and longitudinally wrinkled, when peeled 
yellow, fibrous. Fracture fibrous. Faint odour. When fresh, 
taste sweet and mucilaginous, slightly acid when dried. 
Resembling liqtiorice. — Pyrethrum and Taraxacum, which are 
not sweet. 

Composition. — The chief constituents are — (1) Glycyr- 
rhizin, a yellow amorphous glucoside, C 2 ,Hj,.Og, probably in 
combination with ammonia. With acids this yields a very 
bitter substance, glycyrrhetin, and glucose. (2) Asparagin. 
(3) Grape sugar, resin, starch, gum, and malic acid. 

Preparations. 

1. Sxtraotiim Glycyimhizm.— Liquorice root, 

1 ; chlorofoim water, 5. 

2. Extractuni Glycyrrhiza Liquidum.— 
Liquorice root, 1 ; chloroform water, 5 ; alcohol (90 
per cent.), q.s. 

Dose, ^ to 1 fl. dr.— 2 to 4 mils. 

3. Pnlvis Glycyrrhizse Compositus. — Senna, 
16; liquorice root, 16 ; fennel, 8; sublimed sulphur, 8 ; 
sugar, 52. 

Dose, 60 to 120 gr. — 4 to 8 grms. 
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Liquorice or its prejparations are contained in many pre- 
parations, generally to cover their nauseous taste. They hide 
very well that of aloes, cascara sagrada, ammonium chloride, 
hyoscyamus, senega, senna, turpentine, and very bitter sub- 
stances. 


Action and Theeapeutics. 

Liquorice is an excellent demulcent for sore 
tkroats. It is used to hide the taste of nasty 
medicines, and as a basis for pills. The compound 
liquorice powder is laxative in virtue of its senna 
and sulphur. 


I^INSEE®. 

Lini Seiniiia. — Linseed (called Linum B. P. 1898). 
The dried ripe seeds of Linum usUatissivittm, flax. Cul- 
tivated in Britain. 

Chaiucteks. — Small, flat, oval, pointed, with acute edges ; 
brown, smooth, shining externally, yellowish white within ; 
odourless ; testa mucilaginous. 

Composition. — The covering contains much mucilage. 
The interior contains 30 per cent, of the fixed oil (see belotu). 

Eini Semina Contiisa. — Crushed Linseed (called 
Linum Contusum B. P. 1898). Synonym. — Linseed meal. 
Linseed reduced to powder. It should be recently prepared. 

Oleiuu Eini. — Linseed Oil. 

SouBCB. — Expressed from linseed. 

Chakactebs. — It is viscid, yellow fixed oil, of sp. gr. 0'830 
to 0‘940. It is commonly called “ drying oil ” because it 
unites with oxygen and becomes resinoid on exposure, the 
linoleic acid in it becoming oxylinoleic acid. 

Composition. — It consists of a compound of glyceryl with 
linoleic acid together with small quantities of palmitin and 
myristin. 


Action and Theeapeutics. 

A linseed poultice (mix gradually 4 parts of 
crushed linseed with 10 of boiling water, stirring all 
the while. Do it before the fire, and heat the basin 
first so that the poultice may be as warm as possible) 
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is a very common means of applying warmth and 
moisture to a part. It is used to relieve pain, and 
as a mild irritant to accelerate inflammation and the 
bursting of an abscess, or as a counter-irritant in all 
sorts of deep-seated inflammations. The poultices 
should not be too thick, and should be smeared 
with oil to prevent their sticking to the skin. The 
vascular dilatation caused by a linseed poultice may 
be increased by adding 1 part of mustard to 16 of 
linseed. A layer of linseed meal may be placed on 
the powdered ice of an ice poultice {see p. 126), to 
absorb the water and to prevent the lumps of ice 
from hurting the skin. The ice poultice may be 
made in between sheets of thin gutta-percha, and 
the edges stuck together by being moistened with 
chloroform. 

Linseed oil is applied to burns. Mixed with an 
equal quantity of lime water it forms carron oil, 
which is a substitute for Linimentum Calcis. 

Linseed tea (linseed, 150 gr., 10 grms. ; liquorice, 
50 gr., 3 grms. ; boiling water, 10 fl. oz., 300 mils ; 
infuse for two hours) is a common domestic demul- 
cent ; the large quantity of mucilage it contains 
forms a coating for the pharynx and mouth, and thus 
relieves cough due to sore throat. It is said to be 
slightly diuretic. 

spoanL. S£e:]>s. 

Ispaglnila. Synonym . — Spogel Seeds. The dried 
seeds of Plantcujo ovata. 

Ohaeacteks. — ^Boat-shaped, about 2 to 3 millimetres long 
and half as wide. Pale greyish-brown, with a dark spot on 
the convex side. 

Dose, 45 to ISO gr. — 3 to 10 grms.— in powder. 

Preparation. 

Decoctum Ispaghulre. — 15 grms. of seeds to 
1000 millilitres of water. 

Dose, ^ to 2 fl. oz. — 15 to 60 mils. 
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Action and Therapeutics. 

These seeds contain much mucilage, and are used 
in India and the East for the same purposes as linseed. 
For use externally a poultice may be made from 
them, and internally the decoction is an excellent 
demulcent for sore throat, and is often given as a cool 
demulcent drink in diarrhoea. It is frequently given 
to children. 

SUOAJS. 

Saccliai'iun Piu'ificatum. — Refined Sugar. 
Synonyms. — Cane sugar, Sucrose. 

Preparations. 

1. Syrupus. — Refined sugar, 10 ; dissolved in 
water, 15, with the aid of heat. Sp. gr. 1-330. 

2. Syrupus Glucosi. — Syrup, 2 ; glucose, 1. 

Action and Therapeutics. 

Sugar is used as a sweetening agent, and in Liquor 
Galois Saccharatus it increases the solubility of the 
lime. Syrupus Glucosi is used in pharmacy, especially 
in the making of pills, as it forms a neutral basis. 

C1L.UCOSE. 

Gluco Slim. — Glucose is a mixture of dextrose, CcHi^Oj, 
and other analogous substances, and is obtained by the 
hydrolysis of starch. 

Chaeactebs. — A very viscous syrup, almost colourless. 
No odour. Taste sweet. Freely soluble in water. 

Preparation. 

Syrupus Glucosi. — Glucose, 1 ; syrup, 2. 

Action and Therapeutics. 

Tubes containing such an amount of glucose 
that, when added to a pint of sterilized water, a 6 
per cent, (isotonic with the blood) solution is formed, 
are sold. Such a solution, transfused into the sub- 
cutaneous tissue, may be used for artificial feeding 
as a preliminary to and after severe operations (see 
also p. 602). Sugar is better absorbed from the 
rectum than any other food. The best method of 
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rectal feeding is to give 6 per cent, dextrose solution 
in tap ■water (525 grains to 1 pint) every six hours. 
If the patient can at each injection retain as ranch as 
15 fl. oz., this equals 27 grm. dextrose, "which is 440 
calories a day. Sometimes stronger solutions may be 
tolerated but usually anything above the 6 per cent.iso- 
tonic solution is not retained easily. It is a common 
error to give the dextrose in normal saline, this is 
absorbed •with difficulty, being hypertonic. Dextrose, 
alternated -with bicarbonate of soda, by the rectum, 
is the best treatment for acidosis not due to diabetes. 

— (Not official.) CcHi^Oj. Sufferers from 
diabetes can sometimes take this without harm when they 
cannot tolerate any other carbohydrate. 

Malt. — (Not official.) Synonym. — Byne. The seed of 
common barley, Hordeum distichxm, caused to enter the 
incipient stage of germination by heat and then dried. It 
contains the ferment diastase, which can convert starch 
into dextrin and finally to maltose. Thus 
starch +nH„0 = nOjjHjjO,, maltose. 

JGxtractiun Malti.~Extract of Malt, (Not official.) 
Synonyms . — Extractum Bynes, Maltine. A liquid of the 
density of honey. 

SouKOE. — It is prepared in many ways from malt, but 
the basis of them all is that malt is macerated with water 
at about 52°C. to 72°C., and evaporated to the consistency 
of a thick extract. Sometimes cold water is added tmd the 
mixture is heated to between 52° and 72°C., or the warm water 
may be added at once. The maceration lasts several hours. 
Sometimes the extract is then boiled to destroy the diastasio 
ferment, for then it keeps better, but it loses a valuable con- 
stituent. Manufacturers often mix flour with the malt. The 
evaporation may be conducted in vacuo, and in some specimens 
the maltose has undergone some alcohoUo fermentation ; any 
quantity from a trace to 10 per cent, of alcohol may be present. 

Composition. — This varies very much. The chief con- 
stituent is maltose, CuH^jO,, ; there is also some dextrin, 
(CeH,oOs)n, some diastase (unless destroyed by boiling), albu- 
mens, the salts of barley, and sometimes alcohol. 

Chaba-Ctebs. — A sweet, thick, brownish liquid, liko honey. 
Good specimens can by their diastase convert starch into 
maltose. It forms an emulsion with oils. 

Dose, 1 to 4 fl. dr. — 4 to 15 mils. 
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Action and Thebapeutics.* 

Maltose is a very valuable food, especially for 
persons vrho are suffering from wasting diseases, and 
have a feeble digestion. It is easily tolerated by 
the stomach, even when, as is often the case in 
phthisis, other food, especially cod-liver oil, is 
rejected. In such a case a malt extract is an 
excellent substitute for cod-liver oil. Maltose 
leads to the formation of fat, and, like any 
carbohydrate, saves the protein tissues in fever. 
The fevered patient may take as much maltine as he 
can without upsetting his digestion. The diastase 
contained in malt extract acting upon the starch 
in farinaceous food converts it into dextrin and 
maltose, and thus, if the secretion of saliva and 
pancreatic juice is feeble, the extract to some 
extent supplies their place. Like the ferments in 
pancreatic juice and saliva, diastase can only act in 
an alkaline medium, and therefore extract of malt 
should not be given till at least two hours after a 
meal. Emulsions of cod-liver oil in it are fre- 
quently useful, Bynol is an example of these. They 
should contain 20 per cent, of cod-liver oil to 80 per 
cent, of maltine. A mixture of extract of malt and 
iron is also valuable (iron pyrophosphate, 2 parts; 
water, 3 parts ; dissolve and add extract of malt, 
95 parts. Mix. Dose, 1 to 4 fl. dr., 4 to 15 mils). 
This is Extractum Malti Ferratum, B, P. C., and there 
are in the market numerous preparations of extract 
of malt with formates, glycerophosphates, hypophos- 
phites, quinine, strychnine, and pepsin. 

Soya. Beans. — (Not official.) 

The beans of Soya hispida. These are powdered and 
made into a flour, from which bread and biscuits are prepared. 
The flour contains much fat but very little starch or sugar, 
sometimes not more than 2 or 4 per cent. 

Bread and biscuits made from the flour are used in the 
treatment of diabetes as a substitute for gluten bread ; they 
are sometimes as efficacious in reducing the sugar passed in 
the urine, and many patients prefer the taste. 
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GROUP X. 

Vegetaljle Drugs used to destroy Parasites. 

CiASS I . — Anthelmintics for the various species of Tape- 
worm. 

Male Peru, Pelletieriue Taunate, Cusso, Melon 
Pumplrin Seeds, Emhelia. 

Class II. — Anthelmintics for the Roundwortn (Ascaris 
lumbricoides). 

Santonin, Butea Seeds. 

Class III . — Anthelmintics for the Threadworm (Oxytiris 
vennicularis). These are described under the head of 
bitters (see page 578). 

Class IV . — Anthelmintics for Hookworms (Ankylostoma 
duodenale and Necator americanus). Thymol (sec page 643). 

Glass V — Parasiticide used for pediculi. 

Stavesacre. 

Class I. — Anthelmintics used for Tapeworms. 

niAJLE FERN. 

Filix ITIns. — Male Pern. The rhizome of Dryopteris 
Filix-mas, collected late in autumn ; divested of its leaves, 
roots, and all dead portions, and carefully dried. Should 
not be kept more than one year. 

Chakactebs. — 7 to 15 centimetres or more long. The 
rhizome about 2 centimetres in diameter, entirely covered by 
the curved, angular, dark brown bases of the petioles which 
bear membranous scales ; brown externally, yellowish white 
or brownish within. Odour feeble, disagreeable. Taste 
sweetish and astringent at first, subsequently bitter and 
nauseous. 

Composition. — The chief constituents are — (1) Filicin, 
an amorphous body, which on exposure to air becomes 
crystalline, probably the active principle. (2) Aspidinin. 
(3) Eesins. 

Preparation. 

Extraotum Pilicis Liquidum. Synotiym . — 
Oil of male fern. Male fern is percolated with ether, 
which is then evaporated, and an oily liquid is left, 
which is really an oleoresin. 
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Must contain not less than 20 grms. of filicin in 
100 grms. of the liquid extract. 

Dose, 45 to 90 m. — 3 to 6 mils — in an emul- 
sion with mucilage of acacia or tragacanth, or with 
milk, as water precipitates the resin. 

Action and Theeapedtics. 

Male fern is the most certain anthelmintic •we have 
for the common tape'worm and the bothriocephalus 
latus. The pharmacoposial dose of the extract is 
small, and 2 or 3 fl. dr. (8 to 12 mils) are often -used, 
flavoured with ginger or peppermint. The intestine 
being emptied with a mild purge to ensure the worm 
not being protected by food, the male fern should be 
administered, and in twelve hours another dose of 
the purgative should be given to clear away the 
worm. It is well not to use castor oil, for filicic 
acid, which is believed to cause the toxic symptoms 
mentioned below, being soluble in this, may be 
absorbed. Very little food should be taken during 
the treatment, and the head of the worm should be 
carefully searched for in the motion. 

Probably the male fern only paralyses the worm, 
which cannot then maintain its place in the gut and 
is swept away by the second purge. 

The extract kills the Anicylostoma duodenale, but 
is not so efficacious as thymol. 

Toxic doses are severe gastro-intestinal irritants, 
and also cause muscular weakness, coma, and optic 
atrophy. 


PEl,I.ETIJEmNE TAJVNATE. 

Pclletleriiije Tannas. — A mixture of the 
alkaloids obtained from the bark of the root and stem of 
Punica Granatum. 

CHABicTEBS. — A light yellow amorphous powder, slightly 
soluble in water, more in alcohol. 

Dose, 2 to 8 ffr. — 12 to 50 centigrms. 
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Action and Therapedtics. 

It has a specific action on the tapeworm. This 
parasite immersed in a 1 in 10000 solution for ten 
minutes dies. The requisite dose may be adminis- 
tered in solution ; being very insoluble, it passes un- 
changed in the stomach, and by the time it reaches 
the intestine enough of it is dissolved to kill the 
tapeworm. It should be followed after two hours by 
a purge, and should be given on an empty stomach. 

CUSSO. 

Ciisso. Sijnony^n. — Eousso. The dried panicles of 
pistillate flowers of Braycra antlielmintica. Abyssinia. 

Chakactcrs. — In compact clusters or rolls, 3 to G deci- 
metres long. Odour tea-like. Taste bitter. Separate panicles, 
branched, zigzag, with hairs and glands on them, and a large 
bract at the base of each branch. Flowers numerous, small, 
shortly stalked, unisexual. Two bracts at the base of each 
flower. Calyx hairy, veiny ; five segments on each of two 
alternating whorls. 

Composition. — The chief constituents are — (1) Koussin, 
or Koussotoxin, a neutral active principle soluble in alkalies. 
(2) Oil, gum, tannic acid, and resin. 

Dose, 120 to 240 gr.— S to 16 grms. 

Action and Therapeutics. 

Cusso is rarely given in England, but is used 
abroad as an anthelmintic for aU species of tape- 
worm. It is best given as an infusion, which is 
drunk without straining. 

FIEJLON PKIWPKIIV SEEKS. 

CucTiii’bitse Semina Pvacparata. Melon 
Pumpkin Seeds. Synonym. — Pepo. The prepared fresh ripe 
seeds of cultivated plants of Ciiciirbita maxima. 

Chaeactehs. — Flat, ovate, white, consisting of two fleshy, 
easily separable, cotyledons, which have been freshly deprived 
of the yellowish outer and brownish inner integument. 

Dose, S to 4 oz. — about 100 grins. — bruised with a 
little water or milk to a creamy consistence. When used the 
seeds must not be more than one month old. 
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Action and Therapeutics. 

These seeds are an efficient anthelmintic for the 
tapeworm. The patient should have a light supper 
of bread and milk ; in the early morning he should 
take the above dose of seeds ; a cup of tea or coffee 
an hour later, but no food ; at 10 a.m. a good dose 
of castor oil or some other simple purge ; and 
two hours later a substantial meal. They are used 
chiefly in the Mediterranean colonies. 


EWSBEiilA. 

J^inbcliUL. — The dried fruit of Embelia ribes and of 
Embelia rohusta. 

Characters. — Globular, 4 millimetres in diameter, dull 
red, with dark spots ; contains a horny reddish seed. 

Dose, 60 to 240 ^.~4 to 16 grms. 

Action and Therapeutics. 

These berries powdered, or an infusion made 
from them, form an excellent anthelmintic for tape- 
worm. The taste is not unpleasant, and the general 
directions are the same as those given for administer- 
ing melon pumpkin seeds. Chiefly used in India 
and the East. 

Class II. Anthelmintics used for Roundworm. 

Santonin, Butea Seeds. 

SANTONIN. 

Santoniniim. — Santonin, CijHjsOj. A neutral crys- 
talline principle obtained from santonica, the dried unex- 
panded flower heads or capitula of Artemisia maritwia, var. 
S techmanniana. 

Characters. — Colourless, flat, glittering, rhombic prisms, 
turning yellow on exposure to light. Tasteless or feebly bitter. 
Solubility. — Not at all in mineral acids, feebly in cold water, 
easily in chloroform. It forms santonates with alkalies. 

Dose, 1 to 3 gr. — 6 to 20 centigrms. 
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Preparation. 

Trodiiscas Saatonini. — 0’06 grm. or 1 gr. in 
each with a simple basis. 

Action. 

Santonin is commonly said to be anthelmintic, 
killing the roundworm, Ascaris himbricoides, but as, 
outside the body, but at the body temperature, it does 
not kill this worm, it is supposed that it gets rid of the 
parasite by in some way compelling it to pass into the 
large intestine, from which it is expelled by the purge 
usually given. It has little or no action against 
other intestinal parasites. Some of the santonin is 
absorbed as sodium santonate. Medicinal doses will 
usually cause the urine, if it is acid, to be a greenish- 
yellow or saffron colour, and if it is alkaline to be 
purplish red. This is due to the excretion in that 
fluid of some substance resulting from the changes 
undergone by santonin in the body. It is slightly 
diuretic. Often even small doses lead to xanthopsy 
—that is to say, everything the patient sees has a 
yellow tint ; this is not the result of the staining of 
the tissues of the eye yeUow, but is a direct effect on 
some other part of the visual path. Sometimes the 
yellow vision is preceded by violet vision. 

Several oases of fatal poisoning by santonin are 
on record. Cerebral symptoms are very prominent. 
Thus convulsions, accompanied by unconsciousness, 
trismus, and dilated pupils, are generally present. 
The surface becomes cold, there is sweating, there 
may be trembling, the pulse and respiration become 
weaker and weaker, and death takes place from 
cardiac and respiratory failure. 

Thbeapexjtics. 

Santonin is used solely to get rid of intestinal 
worms. The dose of it should be given on an empty 
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stomach, and should be followed in two hours by a 
purgative, such as calomel. Santonin is certainly very 
efficacious for the Ascaris lumbricoides. The lozenge 
is not to be recommended, for it may not dissolve,, 
and then will probably fail to kill the worm. A good 
way to give santonin is to suspend it and castor oili 
in mucilage flavoured with peppermint. As already 
mentioned, probably it has no effect on the Oxyuris 
vermicularis when given by the mouth, but a sup- 
pository made with oil of theobroma, and containing 
4 grains (25 eentigrms.) of santonin, is said to kill 
this parasite. 


BUTJEA SEEDS. 

Butese Semina. — The seeds of Buiea frondosa. 

Chabacteks. — Flat, reniform, about 30 mm. long, 20 mm. 
wide, and 1^ mm. thick. Skin glossy, dark reddish brown. 

Preparation. 

Pulvis Butese Seminum.— Soak Butea seeds 
in distilled water ; carefully remove the integuments ; 
dry and powder the kernels. 

Bose, 10 to 20 gptr.— 6 to 12 decigrms. 

Action and Therapeutics. 

Externally a paste made from these seeds has 
been used for ringworm.- Internally the powder is 
given as a laxative and anthelmintic for roundworms, 
in place of santonin. A dose of 20 grains a day for 
three successive days usually suffices. 


Class V. — Parasiticide used for Pedicnli. 

STAVESACBE. 

Stapliisagi’iae Semina. — Stavesacre Seeds. The 
dried ripe seeds of Delphinium staphisagria. 

Chabacteks. — Irregularly triangular or obscurely quad- 
rangular, arched, blackish brown when fresh, but becoming 
dull greyish brown by keeping. Testa wrinkled and deeply 
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pitted, nucleus soft, whitish and oily. No marked odour. 
Taste nauseous, bitter and acrid. 

C 0 .MPOSIT 10 N.— The chief constituents are— (1) A fixed 
oil. (2) A very poisonous alkaloid, delphinc, acting like aconi- 
tine. (3) Other alkaloids. 

Preparation. 

TJn^entum Stapliisagi-iffi. — Crushed seeds, 
20 ; yellow beeswax, 10 ; benzoated lard, 85. 

In India benzoated suet should be used instead of 
benzoated lard. 


Action and Therapeutics. 

Stavesacre is only used as a parasiticide to kill 
pediculi. The affected part is rubbed with the oint- 
ment, whicb in the case of pediculi vestimentorum 
is allowed to soak, day and night, into the garments 
next to the sldn, for the parasite inhabits them. It 
is often employed, but it will be remembered that 
many other parasiticides for pediculi have been 
mentioned {see p. 48). 


GROUP XI. 

Vegetable Drugs apparently having chiefly a 
Diuretic Action. 

TJva TJrsi, Scoparium, Couch Grass. 

UVA CJRSI. 

XJvse Ursi Folia. Synonyms. — Bearbeny leaves. 
The dried leaves of Arctostaphylos uva-ursi. Britain. 

Chakactebs. — Very shortly stalked, yellowish green, 
obovate or spathulate, coriaceous, about 2 centimetres long. 
Upper surface smooth and shining; under paler, minutely 
reticulated. Taste very astringent. Besembling Uva TJrsi. 
— Senna {see p. 503) and buchu (sec p. 572). 

Composition. — The chief constituents are — (1) Arbiitin, 
C 24 H 320 , 4 , a bitter crystalline glucoside yielding glucose, 
hydroquinone, and methyl-hydroquinone. (2) Ericolin, a 
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.bitter crystalline glucoside. (3) Urson, a tasteless neutral 
body. (4) Tannic and gaUic acids, 33 per cent. 

IncoupatibiiEs. — Iron, lead and silver salts, alkaloids, and 
gelatin. 

Preparation. 

Infusum UvsB Ursi. — 1 in 20 of boiling water. 
Bose, ^ to 1 fl. oz. — 15 to 30 mils. 


Action. 

Uva Ursi is a -well-marked diuretic, and is 
astringent and disinfectant to the urinary mucous 
membrane. Its disinfectant action is probably due 
to the decomposition of the arbutin into glucose and 
hydroguinone, for after Uva Ursi is given hydro- 
quinone is found in the urine, and it is a very energetic 
antiseptic. This decomposition must take place in 
the kidneys, for hydroquinone is a po-werful poison. 
Against this being the reason of the disinfectant 
action of Uva Ursi, it is urged that giving arbutin 
does not disinfect the urine ; but others deny this, 
and believe that arbutin itself is a urinary anti- 
septic and a diuretic. The urine may be a pale 
greenish to dark greenish-bro-wn colour. Hydro- 
quinone is also found in the urine in carbolic acid 
poisoning (see p. 338). The astringent action of 
Uva Ursi on the urinary tract is usually ascribed 
to the gallic and tannic acids, but as these are not 
remote astringents this is most likely -wrong. 

Thebapeutics. 

Uva Ursi is given to disinfect the urine in the 
same class of cases as buchu — that is to say, in 
pyelitis, cystitis, and gonorrhoea. 

BKOOM. 

Scoparii Cacumina.— Broom Tops. The fresh 
and dried tops of Cytisus scoparius. Indigenous. 

Characters. — The stem is dark green, with long, straight, 
alternate branches. The latter, like the stem, are winged. 
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tough and flexible. Occasionally with leaves attached. 
These are small, sessile and simple above, stalked and trifoliate 
below. Taste bitter and nauseous. When bruised gives a 
peeuliar odour if fresh. 

CoiinosmoN. — The chief constituents are — (1) Scoparin, 
CjiEhjO,,,, a yellow, crystalline, neutral principle, which is 
diuretic. (2) Sparteine, CjjHjjN;, an oily, liquid, volatile 
alkaloid ; it also is said to be diuretic. 

Preparations. 

1. Infnsxtm Scoparii. — Dried, broom tops 1 ; 
boiling water, 10. 

Dose, 1 to 2 fl. oz.— 30 to 60 mils. 

2. Succus Scoparii. — Juice of the fresh broom 
tops, 3 ; alcohol (90 per cent.), 1. 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 

Action. 

Broom has no external action, and very little 
beyond tbe faot that it is diuretie is knovm about 
its internal action. Sparteine ^vas formerly thought 
to act on the heart like digitalis, but this is 
erroneous. It paralyses peripheral nerve-endings 
like coniine. Scoparin is the chief diuretic prin- 
ciple of broom, acting directly on the renal 
epithelium. 

Therapeutics. 

Broom is a very useful diuretic. It is usually 
given in combination "with other diuretics in cases of 
dropsy from heart disease or interstitial nephritis. 
If there is acute renal inflammation it should not 
be prescribed. Sparteine has been tried (best given 
as the sulphate, dose 1 to 4 gr., 6 to 25 centigrms.) 
in mitral disease, but its use is not justifiable. 

COUCH GRASS. 

Agl’opyi’lim. Synonym. — Triticum, The dried rhi- 
zome of Agropyrum repens freed from leaves and rootlets. 
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Characters. — Pale yellow, from 2 to 2^ mm. in diameter, 
usually in sections 3 to 6 mm. long. Strongly furrowed 
longitudinally, boUow except at nodes. No odour. Slightly 
sweet. 

Preparations. 

1. Decoctum Agrop 3 rri. — 1 in 20. 

Dose, § to 2 fl. oz. — 15 to 60 mils. 

2. Estraotum Agropyri Iiiquidum. — Digest 
couch grass with boiling water and add alcohol (90 per 
cent.). 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 

Action and Thekapedtics. 

It is demulcent, and perhaps slightly diuretic. 
By many, couch grass is much given as a urinary 
sedative in cystitis and gonorrhoea. The pharma- 
copoeia! dose is frequently exceeded. It is used 
chiefly in Australian Colonies, Eastern Colonies, 
and North American Colonies. 


GKOUP XII. 

Vegetable Drugs acting locally on the Uterus. 

Ergot, Hydrastis, Cotton Hoot Barlr, Viburnum. 

EROOT. 

Ergfota.. — Ergot. The sclerotium (compact mycelium 
or spawn) of Claviceps ptiipnirea, originating in the ovary 
of Secale cereale, the common rye. It should be thoroughly 
dried and kept in air-tight containers and should not be 
used if more than one year old. 

Ergot is no part of the rye grain, which completely dis- 
appears as the ergot develops. 

Characters Subcylindrical, tapering at both ends, 

curved, Ig to 4 centimetres long. Longitudinally furrowed 
on both sides, especially the concave, often cracked. Dark 
violet-purple without, pinkish white within. Fracture short. 
Odour peculiar, disagreeable. Taste mawkish, rancid. 

Composition. — The chief constituents are — (1) Ergo- 
toxin, CasH^OjNs, an amorphous alkaloid forming a 
crystalline phosphate. It is physiologically very active and 
is the cause of the activity of the impure bodies called 
sphacelinic acid and sphacelotoxin. (2) Ergotinine, 
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CsjHaiOjNj, is the anhydride of ergotoxin. It is inert physio- 
logieally. (3) Tijraviinc or parahydroxyphenylethylnmine, 
OH'CjHj OH„ CHj NHj. This has a powerful physiolopcal 
action resembling that of adrenalin. It may also be obtained 
from putrid meat and from tyrosine by loss of COj caused 
by bacteria. (4) Isoainylammc, (CH,), CHCELCH^H™ It 
exists in such small quantities in ergot that it does not affect 
its physiological action. It occurs in putrid meat and may 
be derived from leucine by the loss of CO... (5) ^-iminazdlyl- 
CH = N\ 

cthylaminc, | C-CH..CH,NH,. This, also known as 

NH-CH/ ' * ' 

histamine or ergaminc, is also formed from histidine by 
bacterial removal of COi and is present in extracts of in- 
testinal mucous membrane. It has a powerful physiological 
action. (6) Fixed oil, 30 per cent. (7) Trimethylamine, 
causing the odour. (8) Tannin. (9) Saponin. 

Dose, 15 to 60 gr.— 1 to 4 grms. 

Preparations. 

1. Esrtractum Ergotm. — Synonym. — Ergotin. 
Macerate ergot, 100 ; with water, 760 ; evaporate, add 
alcohol (90 per cent.), 65; and evaporate to a soft 
extract. 

Dose, 2 to 8 gv . — 12 to 50 centigrms. 

2. Injectio Ergfotm Hypodermica. — Extract 
of ergot, 33 ; distilled water, 100 ; carbolic acid, 1, to 
preserve it. Strength. — 33 per cent, of the extract. 

Dose, 5 to 10 m. — 3 to 6 decimils — hypoder- 
mically. It should be recently prepared. 

3. Extractum Ergotee Liquidnin. — Ergot, 
1000 ; extracted with water, 7500 ; and alcohol (90 
per cent.), 375. 

Dose, 10 to 30 m. — 6 to 18 decimils. 

4. Infusmm Brgotse. — 1 in 20 of boiling water. 

Dose, 1 to 2 ff. oz. — 30 to 60 mils. 

5. Tinotura Ergot® Ammoniata. — Ergot, 
powdered, 5 ; solution of ammonia, 2 ; alcohol (60 per 
cent.), to make 20. Percolate. 

Dose, to 1 ii. dr. — 2 to 4 mils — or less if 
very frequently repeated. 

This tincture is ammoniated, as ammonia is said to be 
the best solvent for the active principles of ergot. 

As the solubility and stability of the constituents vary, 
many believe it is best to give the powdered drug. 
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Action. 

Ergotoxin has been shown by Dale to be the most 
powerful ingredient of ergot. It acts on the myo- 
neural junctions of the uterus, causing powerful con- 
traction and even abortion in some pregnant animals, 
e.g. the cat. By similar action it contracts the 
pupil, the bladder, and the arterioles, thus causing a 
considerable rise of blood -pressure and gangrene of 
the comb in fowls. Tyramine, and to a less extent 
isoamylamine, have the same action as adrenalin. 

Iminazolylethylamine stimulates the muscle of 
the uterus directly, and in some animals that of the 
bronchioles. In a similar manner it contracts most 
arterioles. The heart is slightly stimulated. The 
salivary glands are excited, and vomiting and purging 
occur. These ingredients of ergot are rarely given 
separately, and the following account refers to the 
action of ergot itself, but this differs much in different 
animals. 

External. — N one. 

Internal. — Gas tro -intestinal tract. — The un- 
striped muscle of the intestine is stimulated by 
ergot, and this leads to increased peristaltic move- 
ments, but rarely strong enough to cause re- 
laxation of the bowels. The vessels of the intestine 
are constricted, in part because of the contraction 
of their own muscular fibres, and in part because of 
the contraction of those of the intestinal muscular 
coat. The result is that the intestine is blanched. 

Blood . — The active principles of ergot are readily 
absorbed, but they are not known to produce any 
effect on the blood. 

Heart . — The heart muscle is directly excited by 
ergot, and because of this and the vascular con- 
striction the blood-pressure rises. 

Vessels . — Occasionally there is a preliminary fall 
of blood-pressure, said by Dixon to be due to im- 
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purities, but this is soon followed by a great rise, and 
this is chiefly due to the general contraction of the 
arteries all over the body ; they can, in some parts, be 
seen to become smaller, especially in the splanchnic 
area. This vascular contraction is slightly less if the 
spinal cord is destroyed, from which it is fair to infer 
that it is partly due to the action of ergot on the vaso- 
motor centres in the cord, but the drug acts chiefly 
directly on the muscular coat of the vessels or the 
termination of the nerves in the muscles, exactly as 
does adrenalin. The pulmonary arterioles are not 
constricted. If the ergot be taken for a long time, 
the contraction of the arterioles, together with the 
associated thickening of their walls produced by the 
ergotoxin, leads to gangrene of various parts of the 
body, and this was a prominent symptom of ergotism 
(chronic poisoning by ergot) whrch used to be seen 
in the very poor who could get no better food than 
rye infested with Claviceps ptcrptirea. Enormous 
single doses of ergot appear to paralyse the vaso- 
motor centres, and then the blood-pressure falls from 
vascular dilatation and cardiac depression. 

Nervous syste7n . — Medicinal doses, or even an 
enormous single dose, very rarely affect the nervous 
system, but if ergot be taken for a long time, a peculiar 
train of symptoms sets in; they constituted the 
second variety of chronic ergotism in the days when 
diseased bread was eaten. The sufferer first com- 
plained of itching and tingling, and a sensation of 
insects rmining over the skin ; this was followed by 
numbness and local ansesthesia. These symptoms 
first appeared in the hands and feet, but spread over 
the whole body. They were followed by tonic con- 
tractions of various muscles, especially those of the 
extremities. The muscular power was lessened, and 
the gait was staggering. Dimness of vision, loss of 
hearing, and epileptiform convulsions were some- 
times present. This variety of ergotism was usually 
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accompanied by vomiting and diarrhoea. Death 
occurred from asphyxia, due to spasm and weakness 
of the respiratory muscles. The fact that there are 
two such distinct varieties of ergotism shows that 
ergot has an inconstant composition. 

TJteriis . — Ergot powerfully excites the pregnant 
uterus of women and the lower animals to contract 
and expel its contents. It is therefore called an 
echolic. It has very little power in human beings 
to cause contraction of the unimpregnated uterus. 

The flow of urine, of saliva, of sweat, and 
of milk are slightly diminished by ergot, probably 
because of the general vascular constriction. 


Thbeapeutics. 

The chief use of ergot is to cause efficient con- 
traction of the uterus after labour, and so to diminish 
the risk of post-partum hasmorrhage. If there is 
any likelihood of profuse bleeding it should be given 
subcutaneously, so that it may act rapidly. 

Ergot should be administered cautiously before 
the child is expelled, for the contractions produced 
by it not only gradually become more severe, but 
more prolonged, so that ultimately the uterus re- 
mains tightly contracted for several minutes ; this 
is, of course, dangerous to the life of the child, and, 
if the resistance be very great, may lead to rupture 
of the uterus. 

This drug has often been given as a hsmostatic 
in haemoptysis and other haemorrhages from different 
parts of the body. But it may, by the general rise 
of blood-pressure, do more barm than good, especially 
in hemoptysis, as the pulmonary arteries are not 
constricted by ergot, and it should not be used as 
a hemostatic. In therapeutic doses it only acts 
on the pregnant uterus. 
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It has been used to check the night sweats of 
phthisis, and as an antigalactogogue. 

It is often desirable to combine the Kquid extract 
of ergot with perchloride of iron. Because of the 
tannin in the ergot an inky mixture results, but 
this may be clarified by the addition of a little 
citric acid, and the taste may be covered with 
chloroform water. 

Ernutin, — This is fluid containing the active 
principles of ergot; 5 to 10 minims (30 to 60 
centimils) may be given subcutaneously or 30 to 
60 minims (2 to 4 mils) by the mouth. 

HYDRASTIS. 

Hydrastis Rhizonia. — Hydrastis Ehizome. The 
dried rhizome and roots of Hydrastis canadensis, the golden 
seal, yellow-root, or yellow puccoon. Grows in the 
Alleghanies. 

CnAKACTEns. — Ehizome is 10 to 40 millimetres long, 3 to 
10 millimetres thick ; irregular twisted appearance. Scars of 
decayed stems on the upper surface. Yellowish brown with 
short fracture. Interior yellow. Taste very bitter. 

Composition. — It contains — (1) Hydrastine, an alkaloid, 
C.iHjiNOj. White prismatic crystals, insoluble in water. 
Dose, ^ to 1 gr. — 3 to 6 centigxms.— in a pill. (2) Cana- 
dine, (3) Berberine, an alkaloid. 

Preparations. 

1, Extractum Hydrastis Iiiquidum.— Pow- 
dered hydrastis rhizome, exhausted by percolation with 
alcohol (60 per cent.). 

This liquid extract contains 2 per cent, of 
hydrastine. 

Dose, 5 to 15 m.— 3 to 10 deoimils. 

2. Tinctura Hydrastis.— Liquid extract of 
hydrastic rhizome, 1 ; alcohol (60 per cent.), 10. Mix. 

Dose, 5 to 1 fl. dr. — 2 to 4 mils. 

The Hydrochloride of Hydrastinine, an oxidation product 
of hydrastine, is often used. It exists as pale yellow crystals, 
soluble 1 in 1 of water. 

Dose, J to 1 gr. — 15 to 60 milligrms. — hypo- 
dermically. 
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Action. 

Hydrastis in small doses, because of its ber- 
berine, is a gastric bitter, stimulating the appetite, 
the gastro-intestinal secretions, and peristalsis It 
is stated, probably incorrectly, to increase the flow 
of bUe. Moderate doses stimulate the medullary 
centres, thus breathing is quicker and deeper, the 
heart is slowed, the arterioles are contracted, and 
blood-pressure rises. Large doses depress the centres, 
the pulse becomes rapid, blood-pressure falls, and the 
patient dies from paralysis of respiration. It pro- 
duces convulsions similar to those of strychnine. 
In the lower animals it stimulates unstriped muscle 
and is said to increase uterine contractions and 
produce abortion, but this is donbtful. Its action 
is mainly due to the alkaloid hydrastine. It has 
been stated that this, before it acts, is oxidized into 
hydrastinine, but against this is the fact tliat it is 
excreted unchanged in the urine. 

Hydrastinine, like hydrastine, contracts arterioles 
and raises the blood-pressure. It slows but does not 
depress the heart. It causes contraction of the 
uterus by direct action on its muscle, and because 
of this action and that on arterioles it is used to arrest 
uterine hasmorrhage. 

Thbkapeutics. 

External. — Hydrastis is employed empirically 
as a local stimulating application in chronic inflam- 
mations, such as unhealthy ulcers. It is used also 
as a lotion in excessive sweating, acne, and seborrhma. 
Either of the preparations may be employed, if 
diluted with water. 

Internal. — The chief use of hydrastis is that it is 
empirically administered for chronic inflammations 
of mucous membranes. It is most used for uterine 
affections, particularly menorrhagia and dysmenor- 
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rhoea. It is given to stop uterine haemorrhage 
and to arrest the growth of uterine tumours (see 
also Cotarnine, p. 882). For aU these diseases 
hydrastinine hydrochloride has been much used. 
Hydrastis is also employed in the chronic gastritis 
of drunkards, and to a rather less degree in other 
forms of chronic gastro-intestinal catarrh. As an 
injection or lotion it is employed (either preparation 
diluted Ruth an equal part of water) for chronic 
nasal catarrh, otorrhoea, leucorrhoea, gonorrhoea, and 
as a mouth wash in aphthous stomatitis and chronic 
pharyngitis. Some authors claim that it is useful 
for the same diseases of the heart as are benefited 
by digitalis. As an antiperiodic it is far inferior to 
quinine. 


COTTOW ROOT BAJBK. 

Gossypii Radicis Cortex.— The dried root bark 
of Gossypium hcrbaceum and of other cultivated species. 

Chakagters. — Thin flexible bands or quilled pieces, 
covered with a thin brownish yellow periderm. 


Preparations. 

1. Decoctum Gossypii Radicis Corticis 

lin 5. 

Dose, ^ to 2 fl. oz. — 15 to 60 mils. 

2. Esrfcractum Gosssrpii Radicis Corticis 
Diquidxim. — Cotton root bark, 100; glycerin, 25; 
alcohol (90 per cent.), 100. Percolate. 

Dose, 'I to 1 fl. dr. — 2 to 4 mils. 


Action and Therapeutics. 

By many the action of this drug is thought to 
resemble that of ergot, and it is used in uterine 
diseases for the same purposes. It is cltfafiy em- 
ployed in India, the East and West Indies, and 
North America. 
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BliACK. HAW. 

Vibui’mim.— Black Haw. The dried b^rk of 
Vihimium prunifolium. 

Chakactebs.— In quills or curved pieces, 1 to 4 millimetres 
thick, dull brown. Outer surface longitudinally wrinkled, or 
in older bark with shallow fissures and scaly. Taste 
astringent. 


Preparation. 

Esdiractum Viburni Liqnidum. — 1 in i of 
alcohol (70 per cent.). Percolate. 

Dose, 1 to 2 il. dr. — 4 to 8 mils. 

Action and Thebapeutics. 

The active principle has not been isolated, but 
black haw contains viburnin, and valerianic, tannic, 
gallic, oxalic, citric, and malic acids. From physio- 
fogicaf experiments biack haw appears to depress the 
motor functions of the cord, and so produce paralysis 
and loss of reflex. At the same time it depresses 
the heart, lowers the blood-pressure, and (jauses 
death by cardiac paralysis. In man large doses 
cause dimness of vision, dryness of mouth, and head- 
ache. Therapeutically, the drug has been ujjed in 
hysteria, hystero-epilepsy, diarrhoea, dysentery, and, 
freely diluted, as a gargle in sore throats ; but these 
uses are unimportant, and its chief employment is in 
obstetric diseases. In these it is used as a sedative ; 
thus it is given a few days before the period in 
dysmenorrhcea and in menorrhagia ; it is given to 
control uterine hemorrhage during the menopause, 
and to relieve pains preceding and following child- 
birth. Given in the earlier months of pregnancy 
it is said to overcome the habit of miscarriage. It 
is used chiefly in India, the East, and North America. 



68G 


MATERIA MEDICA 


•GEOirP XIII. 

ColcMcmn, Piperazin. 

These drugs are used for gout. 

coi.cij[jctnfi. 

Oolcliici CoriuiBS.— Colcbicum Conn. The fresh 
corm of Colchiciim auiiimnalc, collected in the early summer; 
or the same stripped of its coats, sliced transversely, and dried 
at a temperature not exceeding 65°C. Britain. 

CruiucTcns. — Fresh corm 35 millimetres long, 25 milli- 
metres broad, conical, flattened on one side, rounded on the 
other ; outer coat thin, brown, membranous, inner coat reddish 
yellow. Internally white, solid, yielding milky juice of bitter 
taste and disagreeable odour. Di'ied slices 2 or 3 mm. thick, 
yelloOTsh at circumference, indented one side, convex the 
other, and thus reniform in outline. Surfaces firm, whitish, 
amylaceous. Fracture short. Odour none. Taste bitter. 

CoiiposmoN The chief constituents are— -(1) Colchicine, 

the active alkaloid, yellowish, micro-crystalline, soluble^ in 
water and alcohol, but changed by most acids into colchiceine. 

(2) Veratrine {see p. 463), in traces combined with gallic acid, 

(3) A fixed oil. (4) Starch, sugar, gum. 

Incosipatibues. — All astringent preparations, tincture of 

iodine, and tincture of guaiacum. 

Preparations. 

1. Estractum ColcMci.— Made from the fresh 
corm by pressing out the juice, filtering and 
evaporating. 

Dose, to 1 gr. — 16 to 60 milligrms. 

2. Vinum Colcliici. — Colchicum corm, 1 ; 
sherry, 6. Macerate. 

Dose, 10 to 30 m. — 6 to 18 decimils. 

Colcliici Scmiim. - The dried ripe seeds of Colchi- 
cum atitwnnale. 

Characteks. — Two and a half millimetres in diameter, 
subglobular, pointed at hilum, reddish brown, rough, very hard 
and difficult to powder. Odour, none. Taste bitter, acrid. 
Pesembling colchiciim seeds.— Black mustard seeds. 

Composition. — The chief constituents are — (1) The same 
as of the corm, but the proportion of the active alkaloid colchi- , 
cine is larger. (2) A volatile oil in addition. 
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Pre;paration. 

Tinctura Colcliici. — Colohicum seeds, 1 ; alcohol 
(70 per cent.), 10. Percolate. 

Dose, 5 to 15 m. — 3 to 10 deoimils. 

This represents Tinctura Colchici Seminum, B. P. 
1898. It is one half the strength of tliat preparation. 

Action. 

External. — When applied to the skin colohicum 
acts as an irritant, causing hypertemia and smarting, 
and the dust inhaled gives rise to sneezing. 

Internal. — Gastro-intestinal tract . — Im moderate 
medicinal doses colchicum produces no effect on most 
persons beyond perhaps slightly increasing the secre- 
tion of bile, but with others it causes loss of appetite, 
and a httle purging, nausea, and colic. In larger 
doses it gives rise, in aU persons, to great abdominal 
pain, vomiting, and profuse diarrhoea with the 
passage of blood. It increases the secretion and 
stimulates the muscle. It is in fact a powerful 
gastro-intestinal irritant. There is also great pros- 
tration, the pulse becomes small, rapid, and thready, 
the skin cold and bedewed with sweat, and the respir- 
ation slow ; death is due to collapse. It is probable 
that these results are not, to any large extent, owing 
to the effect of colchicine on the heart or respiration, 
but that they are the consequence of the severe 
gastro-enteritis, Avhich, it is well known, wiU cause 
fatal collapse. They are produced if colchicine 
is injected subcutaneously, a circumstance which 
indicates that this alkaloid is an active principle of 
colchicum, and that it is excreted into the intestine. 
It is said that after a certain point increasing the 
quantity does not lead to an increase of the sym- 
ptoms. In animals the action on the heart is not 
marked, but diarrhoea and vomiting are severe. 

Nervous system . — Medicinal doses have no effect. 
Even a fatal dose does not impair consciousness 
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•GEOXrP XIII. 

ColcMcum, Piperazin. 

These drugs are used for gout. 

COL,CHICMI. 

Colcliici Corniits* — Colchicum Conn. The fresh 
corm of Colchicum autumnalc, collected in the early summer; 
or the same stripped of its coats, sliced transversely, and dried 
at a temperature not exceeding 65“C. Britain. 

Chakacters. — Fresh corm 35 millimetres long, 25 milli- 
metres broad, conical, flattened on one side, rounded on the 
other ; outer coat thin, bromi, membranous, inner coat reddish 
yellow. Internally white, solid, yielding milky juice of bitter 
taste and disagreeable odour. Dried slices 2 or 3 mm. thick, 
yellovsnsh at circumference, indented one side, convex the 
other, and thus reniform in outline. Surfaces firm, whitish, 
amylaceous. Fracture short. Odour none. Taste bitter. 

Composition. — The chief constituents are— (1) Colchicine, 
the active alkaloid, yellowish, micro -crystalline, soluble in 
water and alcohol, but changed by most acids into colchiceine. 

(2) Veratrine {see p. 463), in traces combined with gallic acid. 

(3) A fixed oil. (4) Starch, sugar, gum. 

Incompatidles. — All astringent preparations, tincture of 

iodine, and tincture of guaiacum. 

Preparations. 

1. Bxtractum. Colcliici. — Blade from the fresh 
corm by pressing out the juice, filtering and 
evaporating. 

Dose, ^ to 1 gr.— 16 to 60 milli^'ms. 

2. Vinnm, Colcliici. — Colchicum corm, 1 ; 
sherry, 5. Macerate. 

Dose, 10 to 30 m. — 6 to 18 decimils. 

Colchici Semina. - The dried ripe seeds of Colchi- 
cum autunmalc. 

Characters. — Two and a half millimetres in diameter, 
subglobular, pointed at hilum, reddish brown, rough, very hard 
and difficult to powder. Odour, none. Taste bitter, acrid. 
Pesemhling colchicum seeds. —Black mustard seeds. 

Composition. — The chief constituents are — (1) The same 
as of the corm, but the proportion of the active alkaloid colohi- , 
cine is larger. (2) A volatile oil in addition. 
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Preparaticm. 

Tinctura ColcMci. — Colchioum seeds, 1 ; alcohol 
(70 per cent.), 10. Percolate. 

Dose, 5 to 15 m. — 3 to 10 decimils. 

This represents Tinctura Colchici Seminum, B. P. 
1898. It is one half the strength of that preparation. 


Action. 

External. — When applied to the skin colchioum 
acts as an irritant, causing hyperemia and smarting, 
and the dust inhaled gives rise to sneezing. 

Internal. — Gastro-mtestinal tract . — In moderate 
medicinal doses colchioum produces no effect on most 
persons beyond perhaps slightly increasing the secre- 
tion of bUe, hut with others it causes loss of appetite, 
and a httle purging, nausea, and colic. In larger 
doses it gives rise, in aU persons, to great abdominal 
pain, vomiting, and profuse diarrhoea with the 
passage of blood. It increases the secretion and 
stimulates the muscle. It is in fact a powerful 
gastro -intestinal irritant. There is also great pros- 
tration, the pulse becomes small, rapid, and thready, 
the skin cold and bedewed with sweat, and the respir- 
ation slow ; death is due to collapse. It is probable 
that these results are not, to any large extent, owing 
to the effect of colchicine on the heart or respiration, 
but that they are the consequence of the severe 
gastro-enteritis, which, it is well known, wiU cause 
fatal collapse. They are produced if colchicine 
is injected subcutaneously, a circumstance which 
indicates that this alkaloid is an active principle of 
colchicum, and that it is excreted into the intestine. 
It is said that after a certain point increasing the 
quantity does not lead to an increase of the sym- 
ptoms. In animals the action on the heart is not 
marked, but diarrhoea and vomiting are severe. 

Ncrvotcs system . — Medicinal doses have no effect. 
Even a fatal dose does not impair consciousness 
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Cold-bloocled animals bear much larger propoftionate 
closes than warm, but in all, after large quantities, 
sensation is paralysed, and ultimately the spinal 
motor centres are powerfully depressed, death taking 
place from respiratory paralysis. Colchicine is said 
to act on muscles like veratrine. 

Kidjicjjs . — The most discordant statements have 
been made about the action of colchicum on the 
urine, but it has not been definitely shown that 
either the quantity or composition, even in the 
amount of uric acid, is altered. After death by 
poisoning, the alkaloid is found in the blood and in 
most of the organs of the body. 

Blood . — The first effect is to diminish the iiumher 
of polymorphonuclear cells in the blood owing to 
their collection in the tissues, especially the marrow, 
but soon there are fewer in the tissues and aii enor- 
mous increase in those of the blood. 

Therapeutics. 

Colchicum is hardly ever used except for gout. 
Given during the attack, it most markedly relieves 
the pain ; in smaller doses given between the attacks 
it diminishes their severity. It is often useful for 
dyspepsia, eczema, headache, neuritis, conjunctivitis, 
bronchitis, and other conditions which, when occur- 
ring in those suffering from gout, are probably related 
to it. It is a true specific ; how it acts is not known. 
Occasionally it is combined with other reputed 
cholagogues, especially if it is desired to give these 
remedies to a person who is the subject of gout. _ If 
any symptoms of gastric or intestinal irritation 
appear, its use must be discontinued for a time. 
Those who take it should keep the bowels well 
open, lest it should accumulate in the body, flence 
it is commonly combined with sulphate of magne- 
sium. The seeds are said to be more active than 
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the corm. Colchicine salicylate, often known as 
colchisal, frequently relieves gouty pains. The dose 
is ^ 5 - grain (1 milligrm.). 

Fiperazin.— (Not official.) 

This organic base is formed by the action of sodium 
glycol on ethylenediamine hydrochloride. It was originally 
thought to be the same as spermine, an organic ferment 
obtained from the testicle, but it is quite a different body. It 
occurs in small colourless crystals soluble in water. Outside 
the body it is a powerful solvent of uric acid, but Fawcett 
(“ Guy’s Hospital Eeports,” vol. li.) and others have shown 
that the urine of a person taking piperazin will not dissolve 
uric acid, nor does it benefit gout. In spite of this evidence 
of its apparent uselessness it is much given, usually in 5-gr. (3 
decigrms.) doses of a granular effervescing powder dissolved 
in half a tumbler of water. Some gouty patients profess to be 
much benefited by it, but others say it makes them worse. 
Lycetol (dose, 4 to 10 gr., 25 to 60 centigrms.) and Lysidine 
(dose, 10 to 30 m, 6 to 18 decimils) are allied bodies having 
similar properties. 


GROUP XIV. 

Camphor, Thymol, and Menthol are white solids, closely 
related to volatile oils, Ajowan oil is a volatile oil, all are 
antiseptic (two very powerfully so), and two at least, and 
probably all, are local anajsthetics. 

Camphor, Thymol, Ajowan Oil, Menthol. 

CAMPHOR. 

Campliora. — CjoHuO. A white crystalline substance 
obtained from Cinnamomum cavj^hora, the camphor laurel, 
and purified by sublimation. 

Chabactees. — Solid, colourless, translucent, crystalline 
masses ; also in rectangular tablets or pulverulent masses 
known as “ flowers of camphor.” Tough, but readily powdered 
if mixed with alcohol, ether, or chloroform. Odour powerful, 
characteristic. Taste pungent, bitter, followed by a sensation 
of cold. Floats on water. Sp. gr. 0‘99. Burns readily with 
a bright smoky fiame. Volatilizes slowly at ordinary tempera- 
tures. Sublimes entirely when heated. Solubility . — 1 in 700 
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of \s'ftter, 1 in 2 of oil of turpentine, 1 in 4 of olive oil, readily 
in milk, other, alcohol, or chloroform. When triturated with 
either chloral hydrate, carbolic acid, or thymol it forms a thick 
liquid. 

CoMrosiTiow. — Camphor, C,„H,bO, is an oxidation product 
of pinenc (sec Oil of Turpentine), and may also be derived from 
cymene found in caraway and eucalyptus oils (g.u.). The 
pliarmacopceial camphor is called laurel camphor ; it is dextro- 
rotatory. Lajvo-rotatory and inactive camphors are known. 
Borneol, CuHijO — known also ns Borneo camphor — is often in 
commerce substituted for ofBeinl camphor, which it closely 
resembles ; it is derived from Dryobalanops aromatica, and 
is known from the official camphor by sinking in water ; 
it is an alcohol. Tho common form of Borneol is dextro- 
rotatory, but lasvo-rotatory and inactive varieties are known. 

Dose, 2 to 5 gr. — 12 to 30 centigrins.— as a pill, 
with glucanth and wheaten flour ns an excipient. 


Preparations. 

1. Aqua Camphorse. — Dissolve 1 grm. in 2 milli- 
litres of alcohol (90 per cent.), and add to 1000 milli- 
litres of distilled water. Contains about ^ gr. to 1 fl. oz. 

Dose, 1 to 2 fl. oz. — 30 to 60 mils. 

2. Dinimentom Camphorse. Syiumym. — Cam- 
phorated Oil. — Camphor, in flowers, 1; olive oil, 4. 

3. Linimentrun Campliorce Ammoniattim. — 
Synonym. — Compound Liniment of Camphor. Cam- 
phor, 125 ; strong solution of ammonia, 250 ; oil of 
lavender, 5 ; alcohol (90 per cent.), to 1000. 

4. Spiritus Camphorae. — Camphor, 1 ; alcohol 
(90 per cent.), to produce 10. 

Dose, 5 to 20 m. — 3 to 12 decimils. In milk 
or on sugar, as water precipitates the camphor. 

5. Tinctura Camphor® Composita, see Opium, 
p. 363. 

Camphor is contained in the following liniments : Aconiti, 
Belladonnte, Chloroformi, Hydrargyri, Opii, Saponis, Sinapis, 
Terebinthinie, and Terebinthinre Aoeticum ; and in Unguentum 
Hydrargyri Compositum. 

Spiritus Camphorffi Fortior, known as Eubini’s solution of 
camphor, is 1 of camphor in 1 of absolute alcohol. 
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Action. 

External. — Camphor, although not a volatile oil, 
acts very much like one. Thus it is a direct cuta- 
neous stimulant, dilating the vessels of the skin, and 
at first causing a sensation of warmth, but subse- 
quently a slight degree of local anaesthesia. It is a 
feeble antiseptic. 

Internal. — Gastro-intestinal tract . — In the sto- 
mach it is mildly stimulant, dilating the vessels, 
increasing the flow of gastric juice and the peri- 
stalsis. Hence it is stomachic and carminative. It 
has a slight reflex stimulating effect on the heart. In 
ordinary doses it has little action on the intestines. 

Absorption . — It is quickly absorbed, both from 
the intestines and skin, and two bodies formed in the 
body from it are known. One, camphorol (one atom 
of H in camphor is replaced by OH), combines with 
glycuronic acid and is excreted in the urine as campho- 
glycuronic acid. Another, an amido derivative, is also 
found in the urine. 

Circiclation . — It increases the number of poly- 
morphonuclear cells in the blood. The heart is 
excited directly by it in addition to the reflex stimu- 
lation just mentioned, and so the pulse becomes 
fuller and stronger ; the rate is not much affected. 
The face may be flushed. The effect on the circu- 
lation is very slight in man. 

Bespiration . — Probably camphor or some deriva- 
tive from it is excreted by the bronchial mucous 
membrane, the vascularity and secretion of which 
are consequently stimulated. It has the reputation 
of being a feeble expectorant. 

Skin . — It is a mUd diaphoretic. This effect is 
believed to be due to the action of the drug on the 
central nervous system. Probably camphor or some 
derivative from it is excreted by the skin, for the 
sweat may smelt of it. 


21 
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Nervotcs s?ys fern.— Different people are differ- 
ently susceptible to the effects of camphor. Five to 
ten grains wiU, like alcohol, in some persons produce 
a feeling of exhilaration, or in others a sense of com- 
fort and quietness. Larger doses cause excitement, 
giddiness, staggering, a slow pulse, and ultimately 
headache, burning pains in the stomach, faintness, 
confusion of ideas, delirium, violent convulsions, 
insensibility, a small feeble pulse, and finally death 
from collapse. In mammals, including man, cam- 
phor acts by first stimulating and subsequently 
depressing the cerebral cortical areas. It is a mild 
antipyretic. 

Scanial organs . — Camphor is reputed to be an 
aphrodisiac, but this is probably incorrect. 

Therapeutics. 

External. — Its stimulating effects make camphor 
a favourite ingredient of many liniments. It is 
constantly rubbed into the skin. in some form or 
another as a mild irritant or counter-irritant in, for 
example, chronic rheumatism, chronic inflammatory 
indurations, and the slighter chest complaints of 
children ; and also in myalgia, neuralgia, lumbago, 
and sciatica, in which cases, because of its property of 
causing local anaesthesia, it relieves pain. In addition 
to the pharmacopoeial preparations, a Ghloroformum 
Camphorae B. P. 0. (camphor, 2 parts, dissolved in 
chloroform, 1 part) may be used. The liquid pre- 
parations uuth chloral, carbolic acid, and thymol are 
excellent local anodynes for neuralgia, and may be 
dropped into a tooth to relieve toothache. 

Internal.— Camphor is used as a carminative, 
especially for neurotic subjects. It is a common 
remedy for a cold in the head, and is probably bene- 
ficial on account of its stimulation of the circulation 
and its slight antipyretic and diaphoretic effects. 
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Many expectorant mixtures contain camphor. Large 
doses are said to check diarrhoea. It has been given 
as an antispasmodic in hysteria and allied conditions, 
and some state that it is of use in cholera and as a 
stimulant "when the heart is weak. It is believed to 
greatly lessen the disagreeable symptoms that foUow 
on cessation of the morphia habit. It is much used 
as a cardiac stimulant, 3 grains (20 centigrms.) or' 
more being injected subcutaneously as a solution in 
sterilized olive oil ; but it is probably of little value. 


THSmOL.. 

Thymol. — Syncmym . — Isopropyl metacresol 
A crystalline substance obtained from the volatile oils of 
■Thymus vulgaris, Monarda punctata, and Carum copticum. 
Purified by recrystaUization from alcohol. 

Characters. — Large, oblique, prismatic crystals. Odour 
of thyme. Taste pungent, aromatic. Solubility . — 1 in 1500 
of cold water, 1 in 190 of glycerin, 1 in 2 of olive oil. Freely 
in alcohol, ether, or chloroform. 

Dose, ^ to 2 gr. — 3 to 12 centigrnis,; 15 to 30 gr. — 
1 to 2 g^ms. (anthelmintic). 

Action and Thebapeutics. 

Thymol is a more powerful antiseptic than 
carbolic acid, hut its insolubility is a drawback. It 
has been used in antiseptic surgery. It is non- 
irritating. It has considerable antiparasitic powers, 
and solutions in alcohol or ether (1 in 15) have been 
used in ringworm. A solution in glycerin (1 in 200) 
has been recommended for sore throats. A little 
alcohol is very useful for facilitating the aqueous 
solution of thymol. 

Thymol in three daily successive doses of 30 gr. 
(2 grms.) each given in a cachet is the best anthel- 
mintic for the hook worms, Necator aincricamis and 
Anhylostoma duodenale. A purgative should be 
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given before and after and tbe patient is starved 
during treatment. Thymol may make tbe urine green. 

A.TOWAJV Oil.. 

Olctini Ajowait. SyitonyDi . — Ptycbotis oil. The 
oil distilled from the fruit of Carum copticum. 

CiiAiiACTr.ns. — Colourless, with an odour and taste 
resembling thyme. Sp. gr. 0‘91-0’93._ 

Dose, -y- to 3 m. — 3 to 18 centimils. 

Action and Thekapeutics. 

An alcoholic solution of it has been used to relieve 
pain, and it is given internally as a carminative. It 
is chiefly used in India and the Eastern Indies. 


MENTHOl. 

Mcntliol. — CjoHjaO. A crystalline substance obtained 
by cooling the oil distilled from the fresh herb of Mentha 
arvensis, vars. piperascens et glabrata (Japan) and probably 
other species of Mentha. It is sometimes called mint 
camphor. 

Chabacteks — In fused crystalline masses or as colourless 
acicular crystals, moist from adhering oil. Odour as of pep- 
permint. Taste of peppermint ; the subsequent coldness on 
inhalation of air is well marked. Its melting-point should 
not exceed 43°C. Soluhility , — Very sparingly in water or 
glycerin, 5 in 1 of alcohol (90 per cent.), 4 in 1 of chloroform, 
1 in 4 of olive oil. 

Impueitees. — Glass and magnesium sulphate. 

Dose, to 2 gr. — 3 to 12 centigrms. 

Preparation. 

Emplastrmn Menthol. — Menthol, 15 ; yellow 
beeswax, 10 ; resin, 75. 

Action and Theeapeutics. 

External. — Menthol is chiefly employed exter- 
nally, for it produces local anaesthesia, a feeling of 
coldness and numbness, and thereby alleviates the pain 
of neuralgia, especiallyif it involves a superficial nerve. 
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It is very efficacious in ^ome cases. The solid menthol 
may be drawn along the skin, or a spirituous solu- 
tion may be painted on, or the plaster may be applied. 
If this is used it should be spread on thin rubber cloth 
or hat lining, as it soaks through calico and linen. In 
very hot weather the pharmacopoeial plaster may be too 
fluid, and then more wax should be added. A solution 
of 100 gr. (7 grm.) heated in a test-tube containing 
half an ounce of oleic acid is an excellent prepara- 
tion, and a very good liniment is formed of menthol, 
3 parts ; chloroform, 4 parts ; olive oil, 9 parts. The 
local application of menthol often relieves itching. 
Menthol has been applied locally to carious teeth, and 
has been inhaled with advantage in asthma. For 
teeth it is best rubbed up with an equal part of 
absolute phenol, camphor, or chloral hydrate. The 
oily liquid formed in either case may be put in the 
tooth. For asthma it is readily volatilised by the 
addition of hot water. Solutions of it have been 
painted on the throat in diphtheria. A pigment of 
1 to 4 in olive oil is employed for painting the larynx 
in tubercular ulceration. GlycothymoHn contains 
thymol, menthol, and other bodies. It is used as an 
antiseptic wash for mucous membranes. 

Internal. — Its internal administration has been 
abandoned, as it easily upsets digestion. It is a 
powerful antiseptic, and is excreted in the urine as 
menthoglycuronic acid, rendering it aseptic and 
giving it a pleasant smell. Menthol should be pre- 
served in closed tin boxes. 


GEOTIP XV. 

Vegetable Drags acting in virtue of important 
Acids they contain. 

Demon juice (citric acid), Benzoin (benzoic acid), 
Laurocerasi Folia (hydrocyanic acid), Araroba, Chrys- 
arobinum (chrysophanic acid), Chaulmoogra Oil (gyno- 


646 


MATKBIA MEDICA 


cardie acid). Virginian prune (sec p. 473) and Bitter almond 
(see p. 609), both of which yield hydrocyanic acid, have 
already been considered. 


trEMOlV. 

Eimonis Cortex.— Lemon Peel. The fresh outer 
part of the pericarp of the fruit of Citrus medica, var. 
Linionmn. 

CiLMiACTERS. — Thin, pale yellow pieces, rough on the outer 
surface from the presence of glands containing the oil ; inner 
surface has a little of the inner white rind attached. Pragrant 
odour ; bitter aromatic taste. 

Composition. — The chief constituents are — (1) The offi- 
cial Oleum Limonis (see beloto). (2) A bitter principle, hes- 
peridin. 


Preparations. 

1. SympiiB Iiimoziis, see p. 647- 

2. Tinctnra Limonis.— Lemon peel, 1 ; alcohol 
(90 per cent.), 4. Macerate. 

Dose, § to 1 fl. dr. — 2 to 4 mils. 

Levionpeelis contained winfusum Aurantii Compositum 
and Infusum Gentians) Compositum. 

In India and the Colonies where fresh lemon peel cannot 
be obtained, the dried peel may be used for any preparations 
containing lemon peel. 


Oleum Liimonis. — The oil obtained from fresh 
lemon peel. 

SouECE. — Obtained by expression. 

Chabacters. — It is pale yellow, fragrant, warm, and bitter. 
Sp. gr. 0'857 to 0'860. 

Composition Oil of lemon contains — (1) A terpene called 

citrene or linionene, 0,oH,g, 90 per cent., strongly dextro-rotatory. 
This is also found in orange peel and in oil of caraway. 
(2) Geranial or citral, the aldehyde derived from geraniol 
found in oil of rose (p. 559). (3) Citronellal, an aldehyde of 
the alcohol citronellol. 

Dose, 5 to 3 m.— 3 to 18 centimils. 

Oil of lemon is eontained in Linimentum Potassii lodidi 
cum Sapone, Tinctnra Valerianoa Ammoniata, Tinctura 
Guaiaci Ammoniata, and Spiritus Ammonice Aromaticus. 
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Action and Thekapeutics. - 
The same as those of orange. The oil applied 
externally is rubefacient. 

Succus Liimonis.— Lemon Juice. The fres 
pressed j uice of the ripe fruit of Citrus viedica, var. Ir 
Chaeactebs.— A pale yellow, slightly turbid liqui^^ 
acid. Odour of lemons. 100 millilitres of lemottjA 
neutralised by about 11-4 grms. of potassium bicarlbbo^^iy'' 
about 9'5 grms. of sodium bicarbonate, and by about I6'5^m8. 
of sodium carbonate. It decomposes on keeping, but may be 
preserved by the addition of 10 per cent, of alcohol. 

Composition. — Lemon juice contains citric acid (see 
p. 269), both free and combined to form potassium' and other 
salts. Also malic acid, and phosphoric acid. 

Preparations. 

1. Syrupns Iiimonis. — Fresh lemon peel 20, 
is digested in 'alcohol (90 per cent.) q.s. Sugar, 760, 
is dissolved in lemon juice 500, and the two liquids 
are mixed. 

Itaee, ^ to Z fl. clr . — 2 to 4 mils. -v 

2. Acidum Citricum, see p. 269. 


Action and Thekapeutics. 

Lemon juice is used to relieve thirst, and to 
make effervescing mixtures and drinks. Its action in 
the body is the same as that of citric acid (see p. 269). 
Three or four ounces of lemon juice daily is of great 
benefit in scurvy, as it contains the vitamino C, the 
deficiency of which in the food causes this disease. 


JBJElVZOII¥. 

Benzoimim.— Benzoin. Synonym . — Gum Benjamin. 
A balsamic resin obtained from the incised stem of Styrax 
benzoin. Known as Sumatra benzoin. 

Chaeactebs. — Separate tears or masses of tears loosely 
agglutinated, but generally closely compacted by a deep brown 
translucent substance. Tears flat or curved, yellowish or 
reddish brown ; they vary in size up to an inch or two ; on 
breaking they either show an opaque milk-white or a reddish- 
brown appearance. Benzoin is very brittle, and easily softens 
by the heat of the mouth. Little taste. Odour balsamic. Given 
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off, on heating, fumes of benzoic acid. Solubility. — 1 in 5 of 
alcohol (90 per cent.). Easily in ether or potash. 

CosirbsiTioN. — The chief constituents are— (1) Benzoic 
acid {sec’ bcloto), 12 to 20 per cent. (2) Cinnamic acid, 
CsH^O^, a trace. (3) Eesins. (4) Volatile oil. 

■ ’ • Preparations. 

V" - Adeps Benzoatns. — Benzoated lard. Ben- 

- 'join, 3 ; prepared lard, 100. 

C ' ‘^2. Sevnm Benzoatum. — Benzoated suet. 
Benzoin, 3 ; prepared suet, 100. 

‘ 3. Tinctura Benzoini Composita. Sytionym. 

—Friar’s balsam. Benzoin, 100 ; prepared storax, 75 ; 
balsam of tolu, 25 ; aloes, 20 ; alcohol (90 per cent.), 
to produce 1000. Macerate. 

Dose, ^ to 1 fl. dr. — 2 to 4 mils. 

Benzoated lard is contained in several ointments, but in 
India benzoated suet should be employed in making the 
oflicial preparations for which benzoated lard is directed to 
be used. 

Acidum Bcnzoicum.— Benzoic Acid. HCjHjO^. 

SooncE. — From benzoin by sublimation or synthetically 
from toluene, hippurio acid, and other organic compounds. 

. Chaeaotebs.— Light, feathery, almost colourless, flexible, 
crystalline plates or needles. Solubility. — 1 in 450 of cold 
water, 1 in 12 of boiling water, readily in solutions of alkalies. 
Sodium phosphate or borax aids its solution in water. It 
sublimes on heating. 

Dose, 5 to 15 gr.— 3 to 10 decigrms. 

Preparations. 

1. Troohiscus Acidi Benzoici 0-03 grm. or 

h gr. in each with a fruit basis. 

2. Tinctura Camphoree Composita.— 0-5 per 
cent, of benzoic acid [see Opium, p. 363). 

3. Tinctura Opii Ammoniata.— 2 per cent, of 
benzoic acid (sec Opium, p. 363). 

Ammonii Beiizoas.— NH^CjHsOo. 

SoTTBCE. — Neutralize benzoic acid with ammonia, and 
evaporate. ^•r)j 

Chabactebs.— Colourless laminar crystals, with odour of 
benzoic acid*., Solubility. — 1 in 6 of water, 1 in 22 of alcohol 
(99 per cfM^ ' 

iKCOl^IJrBLES. — Per-salts of iron, Liquor Potassse, and 
acids. 

Dose, 5 to 15 gr. — 3 to 30 decigrms. 
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Sodii JBcnzoas.— NaCjHsOj. ' 

Source. — Neutralize a solution of acid with 

sodium carbonate, and crystallize. . f-; 

Characters. — A crystalline or amorphous ^Kite -^wder;. 
Odour faintly benzoic. Taste sweetish, alkaline,. .Sqtuiniity;. 
—Easily in water, 1 in 24 of alcohol (90 per cfen’t^). ,,; 

Dose, 5 to 30 gr. — 3 to 20 decigrms. • 


Action. 


As far as is known, the action of benzoic acid, 
its salts, and benzoin- is the,,sarae.'. We shall there- 
fore only here describe the^^ctibns of benzoic acid. 

External. — Benzoic acid is a powerful antiseptic. 
The growth of many -forms^ of bacteria is completely 
inhibited by a solution'^' of 1 in 'lOOO. In a concen- 
trated form it is a stimulant and irritant yhen 
applied to the skin. 

Internal. — The chief fact about the internal 
action of benzoic acid that has .been worked out 
is that when it is given by the mouth hippurio. 
acid appears in the urine. This happens by com- 
bination with a molecule of glycocoll, Cr,H5’C00H 
+ NHs-CHa-COOH = GgHs-CO-NH-CHj-COOH 
(hippuric acid) -f H2O. The source of the glycocoll 
is not known. The conversion takes place in the 
kidneys, for after giving large doses of benzoic 
acid it alone can be found in the blood, and 
if the renal arteries are tied no hippuric acid is 
formed, but if only the ureters are tied it is formed. 
Also benzoic acid has been successfully converted 
into hippuric acid by passing blood containing benzoic 
acid, but no glycocoll, slowly through the kidneys 
removed directly after death. Further researches 
show that the conversion is probably effected by the 
renal cells. Hippuric acid has been found, in the 
urine of new-born children when benzoic acid has 
been given to the mother shortly before delivery. 
If hippuric acid is given by the mouth benzoic acid 
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is found^^|H|blood, but bippuric reappears in the 
urine. ’^^^P^puric acid in the urine renders 
alkalinf i^^^cid, and it stimulates and disinfects 
BUcous membrane. Occasionally succinic 
spuric acid appears in the urine, 
acid or some derivative of it is probably 
m the bronchial secretion, for the bronchial 
^'^^leous rnembrane is stimulated by the administra- 
tion of benzoic acid, the mucus being increased in 
quantity and disinfected. , The acid is therefore 
expectorant. The 'same e&cts are brought about if 
the vapour of benzoic acid is inhaled. 

It is said also to be excreted by the skin and 
salivary glands, and thereby to-increase their activity. 
It is slightly dim-etic. Medicinal doses do not 
produce any effect on the stomach, intestines, circu- 
lation, or nervous systems, but greatly increase tbe 
polymorphonuclear cells in the blood. 

Benzoic acid and its salts are antipyretic, and it 
is stated that they are even more powerful than 
salicylic acid. How they produce a fall of tempera- 
ture is not known. Metabolism is increased, as is 
shown by the excess of nitrogen and sulphur in the 
urine. 

Sodium and ammonium benzoate were formerly 
thought to be direct cholagogues. 


Thebapeotics. 

External. — Lint soaked in the compound tincture 
is a very favourite dressing for wounds and sores of 
aU sorts. Its chief advantage is the antiseptic power 
it possesses. Its stimulating effect is also valuable. 
Benzoated lard is a common basis for' ointments 
when it is wished that the active ingredient should 
be absorbed, for the lard melts on the body, especially 
if covered by a bandage ; the benzoin prevents the 
decomposition of the lard. If the benzoin irritates, 
which it is especially likely to do if near the eye. 
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three minims of oil of cloves or two of oil of gaul- 
theria to the ounce of lard make a hon-irritant 
basis that keeps mdefinitely. 

Internal. — Lwigs. — ^Benzoin, benzoic acid -and 
its compounds are very commonly employed as 
stimulating disinfecting expectorants in' cases -of 
bronchitis or phthisis in which the expectoration is 
foul and scanty. The vapour from a mixture of a 
pint of water at 52°G. and a fluid drachm (4 mils) of 
compound tincture of benzoin is often inhaled for 
bronchitis and laryngitis. 

Urinary organs . — Benzoic acid is a most valu- 
able drug for acidifying the alkaline decomposing 
urine which is formed in pyelitis and cystitis, and for 
stimulating and disinfecting the urinary tract in the 
same conditions. Benzoate of ammonium is so much 
more soluble than benzoic acid that it is to be pre- 
ferred to it. Spirit of chloroform covers the taste. 
It may "with advantage be combined "with urinary 
sedatives, as tincture of hyoscyamus. The conversion 
to hippuric acid has been said not to take place when 
the kidney is diseased. 

Benzoic acid has been used in Germany instead 
of salicylic acid for rheumatic fever. 

CHERKF JL.AUREE. 

iiaurocerasi Eolia. — Cherry Laurel Leaves. The 
fresh leaves of Prunus lauroccrasus. 

CHAB4CTERS. — Thick, coriaceous, on short strong petioles. 
Oblong or ovate, 12 to 18 centimetres long, tapering towards 
each end, recurved at the apex, distantly but sharply 
serrated, dark green, smooth and shining above, pale beneath. 
Prominent midrib with, on either side of it, at the base, one 
or two glandular depressions. Inodorous except on bruising, 
when they emit a prussic acid or ratafia-like odour. 

Composition. — The chief constituents are— (1) Lauro- 
cerasin, a glucoside; it is identical with amygdalin. By 
the same changes as is the case with bitter almonds (sec 
p. 609), in the presence of moisture, an oil, prussic acid and 
glucose are formed. (2) Emulsin. 
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Preparation. 

Aqua Iiaurocerasi. — Made by distillation, and 
(standardized by adding either water or hydrocyanic 
acid till the strength of the distillate is O'i per cent, 
of hydrocyanic acid. That is to say, the relative 
strength of Acidum Hydroc 3 'anicum Dilutum and Aqua 
Laurocerasi is as 20 to 1. 

Incompatibles. — Metallic salts. 

’ Dose, -i- to 2 fl. dr. — 2 to 8 mils (note the dose). 

Action and Theeapeutics. 

Aqua Laurocerasi is not often employed, for, 
owing to the volatilization of the prussic acid, its 
strength is inconstant. Its actions are the same as 
those of dilute hydrocyanic acid (sec p. 352). It is 
given as a flavouring agent. 

ARAROBA. 

_ Ai'arotoa. — Synonyms . — Goa Powder ; Crude Chrysa- 
robin. A substance found in cavities in the trunk of Andira 
araroba, freed as much as possible from fragments of wood, 
dried and powdered. 

Chabacteks ANn Tests. — The powder varies from 
brownish-yellow to umber brown. It should yield to hot 
benzene not less than 50 per cent, of a substance which, 
after evaporating and drying, should have the characters of 
chrysarobin. 

Used for making chrysarobin. 


CHRYSAROBIN. 

—Chrysarobin. 

Source. — A mixture of substances extracted from 
Araroba by hot benzene. 

Chabacteks. — A light brownish-yellow minutely crystal- 
line powder, tasteless and inodorous. Sohibility . — Very spar- 
ingly in water, and sparingly in alcohol (90 per cent.). 

Composition. — It consists of a definite chemical com- 
pound, OijHjoOj, also known as pure chrysarobin, or 
chrysophanolanthranol, associated with other substances of a 
similar composition. 
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Preparation. 

ITiiguentTim Clirysarobini.— Chrysarobin, 4 ; 
soft paraffin, 96. 


Action. 

External, — It is a powerful irritant to the skin, 
which it stains yellowish brown. Linen is stained 
the same colour. (The stain may he removed by a 
weak solution of caustic soda or chlorinated lime.) 
It is antiparasitic. 

Internal. — It is cathartic and very irritating to 
the stomach and bowels, causing vomiting and 
purging. It is excreted by the kidneys, and stains 
the urine yellow. 


Therapeutics. 

It is used as an antiparasitic in ringworm, and 
to excite healthy inflammation in chronic cutaneous 
diseases, especially psoriasis and acne rosacea. 
Pigmentum Chrysarobini, B. P. 0. (chrysarobin, 1 ; 
solution of gutta percha, 9) is more cleanly than the 
ointment and does not stain the clothes. Chrysarobin 
has also been given internally for skin diseases, but 
as it is so irritating this practice is not advisable. 

CHATHAM OOGKA Oil.. 

Oleum CIiauImoogrsD. S7/7io7t2/i7i.— Gynocardia 
oil. The fatty oil expressed from the seeds of Tarahtogenos 
Kurzii. 

Chaeactees. — A brownish yellow oil or soft fat, with 
characteristic odour and somewhat acrid taste. Soluble in 
ether, chloroform, or alcohol. 

Composilion . — Its chief constituents are hydnocaipic 
and chaulmoopric acids, both unsaturated fatty acids. 

Oleum Chaulmoogras was called Oleum Gynocardi® in 
B. P. 1898. 

Dose, 5 to 10 m. — 3 to 6 decimils — increased to 
to 1 fl. dr. — 2 to 4 mils. It is best given in capsules. 
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Preparation. 

UngTientnin ClxaulmoogrEa. — Gynocardia oil, 1 ; 
hard paraflin, 4 ; soft paraffin, 5. 

Action and Therapeutics. 

Externally the oil is a powerful rubefacient, and 
may cause great pain when applied to raw places, 
but an ointment (8 fl. dr. to 1 fl. oz. of lanolin) has 
been used for very chronic psoriasis. Internally it 
is a gas tro- intestinal irritant. It has been much 
used for leprosy, both externally and internally, but 
it is very nasty and upsets the stomach. It is best to 
inject a 3 per cent, solution of sodium hydnooarpate. 
This treatment cures leprosy by destroying the 
bacillus of the disease. 


GROUP XVI. 

Vegetable Drugs used only as Colouring Agents. 

B,ed Sanders-wood, Sappan. 

JRED SAIVDERS-WOOD. 

Ptei’ocarpi Eig^mui. — Eed sanders-wood. Syn- 
onym. — ^Eed aandal wood. The heart-wood of Pterocarpus 
santalinus. Ceylon. 

Charactebs. — Dense, heavy logs ; dark brown exter- 
nally, internally deep blood-red. Chips deep reddish brown. 
Besembling sanders-wood. — Logwood, which is less dense. 

Composition. — The chief constituent is a blood-red crys- 
talline prineiple, santalie aeid or Bantalin. 

Sanders-wood is contained in Tinctura Lavandulie Com- 
posita. 


Action and Therapeutics. 

Sanders-wood is used to colour preparations. 
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SAPPJJV. 

Sa.ppa.ll. — The heart-wood of Ccssalpinia sappan. 

Chabacters. — In hard, heavy sections of variable size, 
or in orange red chips. The transverse section shows well- 
marked concentric rings and numerous rays. 

Preparation. 

Decoctum Sappan.— Sappan, 50 ; cinnamon 
bark, 10 ; water, to 1000. 

Dose, to 2 fl. oz. — 15 to 60 mils. 

Action and Uses. 

Before the introduction of aniline dyes sappan 
wood was used largely to dye fabrics red. It is also 
used to make red ink. It contains tannin, and is 
employed in pharmacy to colour mixtures red, 
especially when an astringent effect is desired. It is 
used chiefly in India and the East Indies. 


GROUP XVII. 

Vegetable substances whose action is mechanical. 

Cotton, Collodion, Oil of Theobroma, 
Quillaia, Starch. 

COTTON. 

Gossypium. —Cotton. Synonym . — Cotton Wool. The 
hairs of the seeds of Gossypium herbaceum, and of other 
cultivated species of Gossypium, from which the fatty matter 
has been removed. This is commonly called "Absorbent 
Cotton Wool.” Ordinary cotton wool is called “ Non-Ab- 
sorbent.” It contains 10 per cent, of fixed oil. 

From gossypium is made — 

Pyroxyliniim. — Pyroxylin or Dinitrocellulose, C^Hg 
(NOjIjOj, Gossypium is immersed in a mixture of sulphuric 
and nitric acids, and then drained and dried. Soluble in 
a mixture of ether and alcohol (90 per cent.). Eesembles 
cotton wool but is harsher to touch. Highly inflammable. 
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Preparatims. 

1. Collodium. — Pyroxylin, 21 ; dissolved in ether, 
750 ; and alcohol (90 per cent.), 250. 

2. Collodium Flexile.— Collodion, 48; Canada 
balsam, 2 ; castor oil, 1. 

3. Collodium Vesicans. — Pyroxylin, 25 ; 
cochineal, 10 ; liquor epispasticus to produce 1000. 

Action and Therapeutics. 

The use of cotton wool is well known. Cotton 
wool, lint, and gauze are frequently medicated, e.g. 
Sal Alembroth, 1 or ^ per cent. ; mercuric chloride, 
O’ I per cent. ; boric acid, 40 per cent. ; carbolic acid, 
5 per cent. ; iodoform, 10 or 20 per cent . ; mercury 
and zinc cyanide, 8 per cent. All these gauzes are 
in the B. P. C. 

Pyroxylin is only used to make collodion. 

Collodion, when painted on the skin, rapidly 
dries from evaporation of the ether, and covers the 
skin with a thin protective film. Collodium Flexile 
has the same properties, but it does not crack, as 
collodion often does. These preparations are pro- 
tective to small wounds, and are used after slight 
operations. If the end of the urethra or prepuce is 
at night closed with collodion, nocturnal incontinence 
may sometimes be cured. 

OIL. OF THFOBROniA. 

Oleum Tlieobromatis. Synonym. — Cacao butter. 
A solid fat obtained by expression from the seeds of Theobronia 
cacao. Growing in Demerara and Mexico. Chocolate is 
prepared from the roasted kernels of these seeds by the 
addition of sugar and vanilla. Cocoa is prepared from them 
by partly removing the oil of theobroma by pressure and 
then roasting and grinding the kernels. 

Characters. — Is of the consistency of tallow ; yellowish, 
with chocolate-like odour. Taste bland and agreeable. Frac- 
ture clean. Does not become rancid on exposure to air. 
Melts at 30° to 33°C. 

Composition. — The chief constituents are — (1) Steann. 
(2) A little olein. (3) An alkaloid, theobromine, C,H 5 N 40 „ 
for the action of which see p. 407. 
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Oil of theohroma is contained in all Suppositoria except 
those of glycerin. 

Action and Theeapeutics. 

It is only used to make suppositories, 

QIJ1LL.A1A BARK. 

QU-iOaiae Cortex. Synonyms. — Panama bark ; 
Soap bark. The dried inner part of the bark of the tree 
Quillaja saponaria. 

Chabactees. — Large flat pieces, 3 to 8 millimetres thick, 
of varying length and width. Outer surface brown, inner 
white. It imparts a soapy character to cold water, and is 
used to diffuse oily liquids through water. 

CoMEOsiTioN. — The chief constituent is saponin, a gluco- 
side {see p. 466). 

Quillaia bark is used to emulsify the tar in Liquor Picis 
Carbonis when it is diluted (see p. 530). 

Preparation, 

Tinctura Quillaise, — Bark, 1; alcohol (60 per 
cent.), 20, Percolate. 

Dose, I to 1 fl. dr. — 2 to 4 mils. 

Action and Theeapeutics. 

Saponins occur in many plants, but that de- 
rived from some plants is more poisonous than 
that derived from others. The more poisonous 
varieties are called sapotoxins. All saponins form 
a frothy solution in water, and hence tincture of 
quillaia is largely employed to make a lather for 
shampooing, and might be used to aid the diffusion 
of oils and other insoluble bodies, but for the fact that 
its saponin is a powerful gastro-intestinal irritant. If 
saponin is absorbed, in its excretion it irritates the 
bronchial mucous membrane. Hence the use of senega 
(sec p. 465) as an expectorant. Saponin is a general 
protoplasmic poison, and as it is also a gastro- 
intestinal irritant the use of drugs containing much 
of it is not desirable. 
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STARCH. 

Amyliini. — Stfirch (C^H,„Oi)n. The starch procured 
from the grains of wheat, Triticum sativum-, maize, Zea 
Mays ; rice, Oryza saliva. 

CnABACTEns. — ^Well known. 

Preparation. 

Glycerinum Amyli. — Starch, 2 ; glycerin, 13 
water, 3. 

Starch is contained in Pulvis Tragacanthm Compositus. 

Action and Therapeutics. 

Starch is chiefly employed for its mechanical pro- 
perties, on account of -which it is used as a basis for 
dusting potvders and insufllations. Mucilage of starch, 
■which is made by triturating 120 gr. (8 grms.) of 
starch -with 10 fl. oz. (300 mils) of water, gradually 
added and then boiled and stirred for a few minutes, 
may be used as a basis for ointments, and to suspend 
insoluble powders or oils ; it is very handy as a basis 
) for enemata, but does not keep well and is therefore 
not suitable as a vehicle for a mixture. 


GROUP XVIII. 

Vegetable Substance wbose Action is Not Known. 

Gnaiacum. 

OTAIACCTI WOO». 

Oliaiaci Liigintm. Synonym. — Lignum vitte. The 
heart-wood of Quaiacum officinale or of G^iaiacum sanctum. 
West Indies. 

Chaeacteks. — Dark greenish brown, dense, hard, and 
heavier than water. Taste acrid and aromatic. Odour, if 
rubbed or heated, faintly aromatic. 

Composition. — The chief constituent is the resin, 20 to 
25 per cent. {q.v.). 
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Cruaiaci llcsina. — Guaiacum Eesin. The resin ob- 
tained from the stem of Guaiacum officinale or of Guaiacum 
sanctum. 

Chakactees. — "Dsually in large masses, occasionally in 
roundish tears. Surface brown or greenish brown, covered, 
after exposure, with a greenish powder. Fracture clean and 
glassy. Odour balsamic. When chewed gives acrid sensation 
in the throat. An alcoholic solution strikes a clear blue colour 
when applied to the inner surface of a potato (fresh proto- 
plasm), or when treated with tincture of iron. Guaiacum 
resin on dry distillation yields amongst other substances 
cresol and guaiacol, also found in creosote (see pp. 342 and 
343). BesembUng guaiacum resin. — Myrrh, scammony, ben- 
zoin, aloes, and resin, but these have no green tinge. 

Composition. — The chief constituents are three resins — 
Guaiaconio acid, C,gH „„05 (70 per cent.) ; guaiac acid, resem- 
bling benzoic acid ; and guaiaretic acid. These are insoluble 
in water, soluble in alkalies, but precipitated on neutralization. 

iNCOMPATiBiiES. — Mineral acids, spirit of nitrons ether. 

Dose, 5 to 15 gr. — 3 to lO decigrms. 

Preparations. 

1. Mistura Guaiaci. — Guaiacum resin, 25 ; 
sugar, 25 ; tragacanth, 6 (to suspend the resin) ; 
cinnamon water, 1000. (The resin very quickly falls.) 

Dose, 5 to 1 fi. oz. — 15 to 30 mils. 

2. Tinctura Guaiaci Ammoniata. — Guaiacum 
resin, 200 ; oil- of nutmeg, 3 ; oil of lemon, 2 ; strong 
solution of ammonia, 75 ; alcohol (90 per cent.), to 
make 1000. Macerate. As the resin is precipitated 
on dilution of the ammonia it must be suspended by 
adding mucilage or yolk of egg. 

Dose, 5 to 1 fl. dr. — 2 to 4 mils. 

3. Trocliiscas Guaiaci Resinse. — 0-2 grm. or 
3 gr. in each, with a fruit basis. 

4. Pilula Hydrargyxi Suhchloridi Com- 
posita. — 1 in 2^ (see p. 212). 

Action. 

External. — None. 

Internal. — Guaiacum resin gives rise to an acrid 
feeling in tlie throat and a sensation of heat in the 
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epigastrium. It increases tlie secretions and move- 
ments of the intestine and stomach. Large doses 
are gastro-intestinal irritants, causing vomiting and 
purging. It reflexiy stimulates the heart. 

Thekai>eutics. 

Internal. — Guaiacum resin is so nasty and its 
value so doubtful that it is rarely ordered. It is 
used empirically, sometimes successfully, for chronic 
sore throat, especially if the subject has had syphilis. 
The mixture is said to he a more efficacious pre- 
paration than the tincture. Thirty grains (2 grms.) 
of the powder itself may be placed on the back of 
the throat and swallowed, but the lozenge is to be 
preferred. Guaiacum is a mild purgative, and it 
has been given as a pill in chronic constipation ; 
this property accounts for its presence in compound 
calomel pills. It has been strongly recommended 
as a means of warding off attacks of gout. For this 
purpose 12 grains (8 decigrms.) of the powdered 
resin may be taken in a cachet for an indefinite 
period, even several years. Some follow it by a 
draught of effervescing citrate of Lithium. It was 
formerly employed for chronic rheumatism. 

Section II.— SUBSTANCES DERIVED EROM THE 
ANIMAL KINGDOM. 

SUET. 

Seviun Erajpavatiim.— The purified internal fat 
of the abdomen of the sheep, Ovis arics. 

Composition. — (1) Olein, 30 per cent. (2) Palmitin. 
(3) Stearin. 

Suet is contained in Unguentum Hydrargyri. 

Sevum Benzoatum— Benzoated Suet. Benzoin, 
3 ; prepared suet, 100. Melt the suet, add the benzoin, keep 
at 60° for one hour. Strain and stir till nearly cold. 
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In India benzoated suet should be employed in making 
the official preparations for which benzoated lard (Adeps 
Benzoatus) is directed to be used {see p. 648). 

CURD SOAP. 

Sapo AiiinialiS. — Curd Soap. Soap made with 
sodium hydroxide and a purified animal fat consisting prin- 
cipally of stearin. It is chiefly stearate of sodium, but con- 
tains some palmitate of sodium and about 30 per cent, of 
water. 

Curd soap is contained in Extractum Colocynthidis 
Compositum and Linimentum Potassii lodidi cum Sapone. 

Action and Theeapeutics. 

Curd soap is employed as a basis, and, like hard 
soap (see p. 603), may be used for medicated soaps. 

ADEPS EAIV^. 

Aclcps Eanai. — Wool Fat. Synonym. — Anhydrous 
Lanolin. The purified fat of sheep’s wool freed from water. 
For Adeps Prmparatus see p. 665. 

Chabacters. — Semi-transparent, pale yellow, tenacious 
body. Ignited it burns with a sooty flame. Melts about 
40°C. Odour faintly like sheep’s wool. Solubility. — Freely in 
chloroform and in ether, partially in alcohol. Insoluble in 
water, but on vigorous stirring takes up IJ times its own 
weight. 

Adeps Lanai is contained in Ungfientum Hamamelidis 
and Emplastrum Cantharidini. 

Preparation. 

■Cnguentiim Iianrn Composittim. — Prepared 
lard, 40 ; wool fat, 40 ; paraffin ointment, 20. 
Synonym. — Emollient Ointment. 

In India prepared suet "should be used instead of 
prepared lard. 

Adeps Eaiiac Ilydi’Osns.— Hydrous wool fat. 
Synonym. — ^Lanolin. 

Source. — Incorporate 3 of water with 7 of wool fat, and 
melt in a warm mortar. 

Characters. — Opaque, very pale yellow, softer than wool 
fat. On heating it separates into an upper oily and a lower 
aqueous layer. Glycerin abstracts the water. 
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Action and Therapeutics. 

Hydrous wool fat when gently rubbed on the 
skin is more quickly absorbed than most fats ; hence 
it is a useful basis if we wish to administer sub- 
stances— as, for example, mercury — by inunction, or 
if we want an ointment to bo absorbed. 

Milk, Ai’tificial Iliimnn. — (Not official.) 

PnEPARATioN. — Add 3 5 percent, of Pulvis Pancreaticus 
Co. (B. P. C.) to sugar of milk, forming “ milk powder." 
Triturate G'5 of milk powder with 62 of water, add the 
mixture to 62 of fresh cow’s milk enriched by the addition of 
15 of fresh cream. Immerse the bottle containing the whole 
in water heated to 38°C. for 15 minutes, then heat the 
mixture quickly to boiling point and allow it to immediately 
cool to the body temperature. Humanized milk should be 
prepared immediately before use. 

Action and Therapeutics. 

Artificial human milk is invaluable as a food for 
infants whose mothers cannot suckle them. Many 
cases of infantile diaiThoea, indigestion, and sickness 
can be cured by substituting this milk for the usual 
milk and water or other infants’food. Some large dairy 
firms supply it, but it is cheaper to make it at home, 
and the above directions are easily carried out. When 
bought it is oftfen sterihzed and sold in air-tight 
bottles. It should be remembered that a long-con- 
tinued diet of sterilized milk may, in children, cause 
scurvy rickets. 

Milk, Peptonized. — (Not official.) 

PuEPAKATioN. — Take 25 grs. of Pulvis Pancreaticus Co. 
(B. P. C.), commonly known as peptonizing powder, and add 
it to 5 fl. oz. of tepid water in a flask, add to this a pint of 
milk previously warmed to 38°C., at which temperature the 
mixture should be maintained for half an hour ; after this 
the flask should be transferred to a cold place until required 
for use. Peptonized milk should not be used after it has 
been kept more than 24 hours or after it has acquired a 
bitter taste. If metric quantities are used take I’S grms. of 
the powder, 125 mils water, and 500 mils milk. 
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Action and Therapeutics. 

Peptonized milk is used in many conditions in 
which it is thought that the gastric digestion is too 
feeble to digest ordinary milk, or in which it is 
desired, as sometimes, for instance, in typhoid, 
fever, to avoid the curdling of milk in the stomach. 
Milk or milk and egg should always be peptonized 
before being introduced into an enema. 

Koumiss, or Kumyss. — (Not official.) 

This is largely drunk by the Tartars, who prepare it by 
fermenting mare’s milk. It may also be made by dissolving 
§ oz. of grape sugar in 4 fl. oz. of water and 20 gr. of yeast in 
4 fi. oz. of cow’s milk. Pour both into a quart bottle, which 
is then filled up with milk, corked, wired, and put in a cool 
place and frequently shaken for four days. 

Uses. 

It contains a little alcohol and is extremely use- 
ful as a stimulant food in convalescence, in phthisis, 
and other conditions of exhaustion. It is often borne 
by the stomach when all other food is vomited. 
Several dairy firms sell it. 

SUOAR OF MIFK. 

Succlmrum L,actis.— Sugar of milk. Synonym . — 
Lactose, C,..H2.^0„,H_.0. A crystallized sugar obtained from the 
whey of milk. 

CHARACTEns. — Crystals or crystalline masses, greyish 
white, translucent, hard ; scentless ; faintly sweet ; gritty 
when chewed. 

Action and Therapeutics. 

Sugar of milk is used as a vehicle for the tritu- 
ration of powders, because being very hard it 
thoroughly divides them, and also it is but slightly 
deliquescent. For these reasons it is used as a di- 
luent to get extracts to the required strength. It is 
employed to sweeten infants’ food. As most patients 
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suffering from fever take milk diet, V’bicb is almost a 
starvation diet, and carbohydrates are particularly 
valuable in fever, for they are easily digested foods 
and spare the proteins of the body, ordinary milk 
may, in fever, bo fortified by the addition of one, or 
if it does not disagree, two ounces of lactose to each 
pint. 

OX OAJLl.. 

Fcl BoA''imiiu Purificatum. — Purified Ox Bile. 
The purified gall of the ox. 

SouncK. — Evaporate fresh ox bile to one quarter its bulk. 
Wash thoroughly with alcohol (90 per cent.), distil off the 
alcohol. Evaporate what remains to the consistence of an 
extract. 

CnARACTEiis. — Yellowish green. Soluble in water and in 
alcohol. Taste partly sweet, partly bitter. 

Dose, 5 to IS gx 3 to 10 deoigrms. 

Action and Therapeutics. 

Ox gall has been used as a oholagogue purgative 
in cases of constipation in which the pale colour of 
the fteces indicates a deficient secretion of bile. An 
enema of 20 gr. (12 decigrms.) or more of it dissolved 
in an ounce or two of water is very useful in cases of 
impacted feces, in which the rectum is so full that 
there is not sufficient room for a larger enema. It 
is a true cholagogue, for after absorption it passes 
to the liver, the secretion of which it considerably 
increases. Bile contains antitoxins ; thus the bile of 
venomous snakes is antidotal to their poison. 

BEBATIIV. 

Oelatimim. — The air-dried product of the action of 
boiling water on skin, tendons, ligaments, and bones. 

Chabacters In translucent, almost colourless sheets or 

shreds. The solution in hot water is colourless and inodorous ; 
it solidifies to a jelly on cooling. It is insoluble in alcohol 
or ether. Its aqueous solution is precipitated by tannin. 

Oclaiin is a constituent of Suppositoria Glycerini and all 
Lamellte. 
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Action and Theeapeutics. 

Gelatin is a iiEemostatic, and has been given 
by the injection of a sterilized solution in normal 
saline fluid into the cellular tissue of the axilla 
in cases of baematuria, purpura, and to promote the 
formation of clot in aneurysms. Two hundred and 
fifty c.c. of a 1 per cent, solution may be injected every 
fourth day, or less of a 2 per cent, solution. The 
treatment is not to be recommended, for it may cause 
much pain, it often fails to stop bleeding or to cure 
the aneurysm, and it may cause baematuria. Gelatin 
often contains tetanus bacilli due to contamination 
from dirty bides, and fatal tetanus has frequently 
followed the injection of imperfectly steribzed gelatin ; 
sometimes fatal symptoms resembling tetanus have 
resulted from the use of sterilized gelatin, these have 
been ascribed to emboli in the spinal cord. Gelatin 
is a useful basis for suppositories, pessaries, bougies, 
discs, gelatin capsules and lozenges, and as a coating 
for pills. Glycogelatin B. P. C. (gelatin, glycerin, 
sugar, citric acid, oil of lemon, orange flower water, 
carmine and water) is an excellent basis for throat 
pastilles. Each should weigh 30 gr. (2 grms.) 
Almost any drug' may be incorporated in such 
pastilles. Medicated gelatin is often melted and 
painted on the skin in cutaneous affections. 


JLAKD. 

Adcps Praeparatiis. — Lard. The purified fat of 
the hog, Sjts scrofa. 

Composition. — (1) Olein, 60 per cent. (2) Stearin. • 
(3) Palmitin. 

Lard is contained in many ointments. 

In India prepared suet should be employed in making 
the official preparations for which prepared lard is directed 
to be used. 
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Preparation. 

Adeps Benzoatns. — Prepared lard, 1000 ; 
Benzoin in coarse powder, 30. 

In India benzoated suet should be employed in 
making the oilicinl preparations for which benzoated 
lard is directed to be used. 

Action and Therapeutics. 

Lard is an emollient, and is used as a basis for 
ointments when it is wished that the active in- 
gredient should he absorbed, for lard melts at the 
temperature of the body, especially if bandaged on. 
The benzoated variety has the advantage of not 
quickly turning rancid. 

PEPSIN. 

Pcpsiniim.— An enzj’me obtained from the fresh and 
healthy stomach of a pig, sheep, or calf. 

CiUKACTEus. — A light yellow-brown powder, or pale yellow 
translucent grains or scales. Odour faint. Taste slightly 
saline. Very sparingly soluble in water or alcohol. 

Test. — Triturate 0'25 grm. pepsin with 1 grm. sodium 
chloride, add acidified water 1000 (0’G5 per cent, of hydro- 
chloric aoid^ in water). Put in a flask 20 millilitres of the 
pepsin solution, add 12'5 grms. of freshly prepared coagulated 
white of egg rubbed through a fine sieve, triturate with 100 
millilitres of acidified water. Keep the flask in a water bath 
at 41“C. for 6 hours. The white of egg should be dissolved, 
the solution being faintly opalescent. • This shows that the 
pepsin has in 6 hours dissolved 2500 times its weight of 
coagulated white of egg. 

Dose, 5 to 10 gr 3 to 6 decigrnis. 

Preparation. 

Glycerimim Pepsini. — Pepsin, 100; hydro- 
chloric acid, 11-5 ; glycerin, 600 ; distilled water to 
make 1000. Strength. — 1 fl. dr. represents 5-5 gr. of 
pepsin or 10 mils contain 1 grm. 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 

Action and Therapeutics. 

Pepsin may be given to help digestion in those 
rare cases in which from old age or long illness the 
secretion of pepsin is deficient, or it may be useful 
in convalescence from acute illnesses or in cases 
of cancer of the stomach, but it cannot aid the 
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digestion of fatty or carbohydrate food. It should 
be given directly after meals, and followed by a dose 
of hydrochloric acid in the proportion mentioned in 
the test. The pepsin should be tested before use, as 
many samples are inert. It is best given as Glyceri- 
num Pepsini without additional hydrochloric acid. 

Pepsin may be used to predigest albuminous 
food, either for administration by the mouth or the 
rectum. This is better than giving pepsin internally, 
for morbid processes may be going on in the stomach 
which prevent digestion. For predigestion Pul vis 
Pancreaticus Co. B. P. C. or Liquor Pancreatis [q.v.) 
is more reliable than pepsin. Predigested foods 
should be employed with judgment, for there is a 
hkelihood that if artificial digestion be used too long 
the digestive functions of the stomach may atrophy. 
The rectum has no powers of digestion, and there- 
fore many nutrient enemata and suppositories are 
predigested, but this is useless, for we now know 
that hardly anything but sugar can be absorbed 
from the rectum (see p. 616). 

Preparations containing (a) pepsin with pan- 
creatin and (6) pepsin with alkaUne salts of bismuth 
are often ordered, but it must be remembered that in 
the presence of an acid pepsin destroys pancreatin, 
that in neutral solution pancreatin destroys pepsin, 
and that pepsin is immediately destroyed by alkalies. 

The following directions for peptonizing meat 
may be followed. Take one pound of lean meat, 
pulp it finely, add six times its weight of water con- 
taining 0‘2 per cent, of hydrochloric acid and 120 
grains of pepsin. Digest at 47° C. in a porcelain 
digester for five or six hours with frequent stirring. 
Then neutralize with sodium carbonate, boil and 
filter. Evaporate the filtrate on a water-bath till it 
is of the consistency of a soft extract. 

Peptonized meat suppositories are used, but no 
nourishment can be absorbed from them and they 
irritate the rectum. 
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PA]\'CRI3ATIC SOJLUTIOA’. 

JLiqiior Pancrcatis.— A solution of the digestive 
principles of the fresh pancreas of the pig. It is most active 
when the animal from which it has been obtained has been 
fed shortly before being killed. 

SooncE. — Mix 250 millilitres alcohol (90 per cent.) and 
200 millilitres of glycerin with water to produce 1000. 
Macerate 250 grms. of pancreas in this for 7 days. 

Test. — If 3 millilitres with 0-2 grm. of sodium bicarbonate 
and 20 millilitres of water be added to 80 millilitres of milk, 
and the mixture kept at 45°C. for 1 hr., coagulation should no 
longer occur on the addition of nitric acid. 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 

Action and Therapeutics. 

Liquor pancreatis in the presence of alkalis has 
the power of converting starch into sugar, albumen 
and fibrin into peptones, and first curdling and then 
peptonizing milk. It will not act in an acid medium 
or above 47°G. The directions for peptonizing milk 
are given on p. 662. The Pulvis Pancreaticus Co. 
B. P. C. is a more convenient preparation than the 
Liquor as it contains sodium bicarbonate (pancreatin, 
20 ; sodium bicarbonate, 80). It or liquor pancreatis 
and sodium bicarbonate used in the same proportions 
as in peptonizing milk will predigest farinaceous 
foods. It and bicarbonate of sodium or other prepa- 
rations of pancreas are often taken by the mouth 
one to two hours after meals, but they are usually 
useless, being destroyed by the gastric juice. 

Many pancreatized and peptonized foods are 
on the market, e.g. pancreatized emulsion of fat, 
pancreatized farinaceous food, peptonized chicken 
and beef jelly. These are often useful for those 
whose digestions are weak. Holadin capsules 
contain extract of the entire pancreas, and are given 
when it is suspected that the activity of the pancreas 
is deficient. It is supposed that the capsule is not 
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dissolved until it reaches the alkaline contents of 
the intestine. The treatment of diabetes by pre- 
parations of pancreas, other than insulin, has not 
proved successful. 

Insulin. — (Not official.) A complex protein of un- 
known composition derived from the pancreas — usually of the 
ox. It is obtained by extraction of the substances soluble in 
alcohol 80 per cent., but insoluble in alcohol 93 to 95 per cent., 
and subsequent purification. It contains most of the anti- 
diabetic principle of the islets of Langerhaus, especially that 
of the p cells. 

Insulin is, in some unknown way, essential to the use of 
carbohydrates by the tissues. When a healthy animal or 
man receives a dose of insulin, the sugar in the blood quickly 
diminishes from the normal of 0-12 per cent., and, if the dose 
has been sufficiently large, symptoms of hypoglyctemia 
supervene, viz., weakness, faintness, failure of sight, depression 
of nervous reflexes and coma. In man these symptoms occur 
when the blood sugar has fallen to 0‘06 or 0-05 per cent. 

One unit of insulin is the amount which, on subcutaneous 
injection into a rabbit weighing 2 kilos, lowers its blood sugar 
to 0'045 per cent. The reason for this figure is that at this 
point the animal suffers from coma and convulsions as a 
result of the induced hypoglycremia. 

Insulin is of great use in diabetes, causing a rapid fall in 
the amount of blood sugar. The patient feels better, the 
sugar, acetone and acetoacetic acid in the urine rapidly 
decrease, lipaamia disappears, the symptoms of acidosis pass 
away, and the patient is able to take and utilize more food, 
including carbohydrates ; hence he gains weight. Even if he 
is already in coma this may disappear. 

Insulin is useless by the mouth. It is given sub- 
cutaneously as an aqueous solution. The usual dose for an 
adult is 10 or 15 units about a quarter of an hour before a 
meal, so that it will be able to exert its effect on the glucose 
which reaches the blood from the meal. Usually at least 
two doses a day are necessary, but the one in the evening 
should be smaller than that in the morning lest the insulin 
acting during the abstinence from food during the night should, 
reducing the sugar of the blood too low, produce the dangerous 
symptoms of hypoglycremia. If these occur they can be got 
rid of by half an ounce of glucose or other sugar, in water, 
orally ; or, if the patient is comatose, 5 per cent, solution of 
glucose may be given intravenously. 
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Insulin is not curative o£ diabetes, and therefore the 
treatment must be indefinitely long. To begin with, at any 
rate, it must not be given without determinations of the 
blood sugar, for some patients with glycosuria are not suffering 
from diabetes;nndin diabetes innocens, in which the glycosuria 
is duo to abnormal permeability of tbc renal colls for glucose, 
the blood sugar is always low and insulin easily causes 
dangerous hypoglyctcmia. Further, in an ordinary case of 
diabetes estimations of the blood sugar at frequent intervals 
enable us to see the effect of the insulin, to arrive at the 
appropriate dose of it, and to determine how much food may 
be given. A case is being successfully treated when the 
increased blood sugar due to the disease is kept down to 
normal. 

Ti’yi>siii. — (Not official.) The enzyme formed from 
the zymogen trypsinogen secreted by the pancreas. 

CiiAnACTEas. — A white powder, changing proteins into 
peptones in an alkaline medium. It always contains some 
amylopsin and inert matter. 

Dose, 3 to 10 gv . — 2 to 6 decigrms. 

A 5 to 10 per cent, cream, or suppositories, or pessaries, 
or solution in dilute glycerin, all made alkaline with sodium 
bicarbonate, have been used as an application to ulcerated 
malignant growths, because it has been suggested that the 
growth of cancer cells is due to an enzyme which acts in an 
acid medium, and therefore trypsin, which only acts in an 
alkaline medium, will neutralize this, but the benefit is 
doubtful. This suggestion has been carried further and it 
has been supposed that cancer enzyme can only act because 
in cancerous patients pancreatic secretion is deficient, hence 
trypsin with an alkali has been given internally in cancer 
but there is no proof that this does any good. 

TIIYKOl© OL.AWD. 

Tliyroidewm Sicciim.— Dry Thyroid. A powder 
prepared from the fresh and healthy thyroid glandof the sheep. 

SouKCE.— Eemove the fat and connective tissue directly 
the sheep is killed. Beject cystic, hypertrophied, or other^vise 
abnormal glands. Mince. Dry at 30°C. to 40°C. Powder the 
dried product. Eemove all fat by washing with petroleum 
spirit and again dry. 

Chakacters.— Light dull brown powder with faint meat- 
like odour and taste, and free from odour of putrescence. 
Liable to become damp and then deteriorates. 
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Composition. — The active principle is thyroxin, which 
contains 65 per cent, of iodine. 

Bose, 4 ■fco 4 — 3 to 25 ceiiti;gfrms. — in cachets. 

Action. 

Circulation . — Thyroid administered to man in- 
creases considerably the rate of the pulse, causes palpi- 
tation, enfeebles the cardiac heat, and makes the skin 
flushed and moist. Experiments on animals have 
failed to reveal the precise cause of this. The blood- 
pressure falls when adecoction of the gland is injected; 
the fall is vaso-motor, for the heart is not affected. 
Ordinary doses produce no effect on the blood 
except an increase in the number of lymphocytes. 

Excretion . — The active constituents of thyroid 
gland are probably ^excreted entirely through the 
kidneys. Large doses may cause diarrhoea. 

Metabolism . — The administration of thyroid 
leads to a greatly increased oxidation of all the 
tissues, consequently an excess of urea, uric acid, 
xanthin bases, and phosphates are excreted in the 
urine, and more carbonic acid by the lungs. It 
follows that thyroid rapidly reduces the body weight. 
One sixth of the loss comes from proteins, and flve 
sixths from excessive oxidation of fats. 

Kidney . — The quantity of urine is increased by 
giving thyroid, which may cause sugar and iodine in 
the form of iodides to appear in the urine. 

Nervous system . — Occasionally a fine tremor, 
restlessness, and insomnia are caused by large doses. 

Therapeutics. 

It is known that human beings whose thyroid 
is excised become myxcedematous, and that all 
sufferers from myxoedema have atrophied thyToid 
glands. If a preparation of sheep’s thyroid is given 
to patients suffering from myxoedema, aU the sym- 
ptoms disappear, usually in about six weeks, although 
the patient’s thyroid remains atrophied. The 
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effect is as striking as anything in medicine. It is 
best to begin with 6 gr. tbrice a day, to gradually 
increase tbe dose till 10 gr. are given, and wben all 
tbe symptoms bave disappeared it will be necessary 
for about 10 gr. to be taken twice a week for tbe rest 
of tbe patient’s life, to prevent recurrence, Wben 
tbe treatment was first introduced tbe glands were 
eaten, or transplanted under tbe skin, or tbe extract 
was administered subcutaneously ; but equally good 
results are obtained by giving tbe liquor or tbe 
powder by tbe moutb; tablets of tbe powder are very 
convenient and much used. A diminution of certain 
goitres follows tbe giving of thyroid, but it is useless 
in exophthalmic goitre. Cretinism is also marvel- 
lously benefited, both mentally and bodily, by 
thyroid preparations, especially if given early in tbe 
patient’s life. A few cases of imbecility in children, 
a few of climacteric insanity, and a few of tetany 
bave been much improved by thyroid. Chronic 
psoriasis, which has resisted all other treatment, 
often disappears if tbe patient is put to bed and 
takes daily enough of thyroid preparations to beep 
him on tbe brink of poisoning by them, but unfortu- 
nately tbe disease often returns wben tbe treatment 
is discontinued. 

Thyroid preparations bave been used for obesity, 
but tbe practice is not always to be recommended. 
They must be carefully given to those suffering 
from cardiac disorder. 

Foisoning . — An overdose of a thyroid preparation 
causes an exaggeration of tbe effects already de- 
scribed. Tbe most evident are a rapid pulse, slight 
pyrexia, headache, nausea, diarrhoea, restlessness, 
pains in the limbs, pruritus, and rarely delirium. 
These symptoms are termed ‘ Tbyroidism ’ ; it is said 
that tbe liabibty to them is lessened if arsenic be 
taken. If large doses be given to monkeys for a long 
period, a condition termed ‘ Chronic Tbyroidism ’ is 
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produced. The symptoms of it arc emaciation, mus- 
cular Aveakuess, paresis, some alopecia, erection of 
.come of the hairs on the head, proptosis, dilatation 
of pupils, vridening of palpebral fissure, and death 
from asthenia. Li some respects these monkeys 
resemble patients suflfering from exoi)lithalmic 
goitre. 

Extracts of many other organs, c.g. bone-marrow 
and tbjnnus (Thyminic acid known as solurol, a 
derivative of the nucleic acid present in thymus, 
is said, by possessing an affinity for uric acid, to 
prevent its deposition, and is therefore used in 
gout. Dose, 5 to 10 gr., usually given in a tablet), 
have been employed in medicine, but the only ones 
that are of any use are those of the thyroid, supra- 
renal pancreas and pituitary. 

SUPRAUENAL. EXTRACT. 

AdrcBialimini.— Adrenalin is Dioxypbcnylcthnnol 
methylnmin, CoHjtOH),* CHOH • CH,* NHCH,. It is Irovo- 
rotatory (Synonyms.— kAxamna, Epinephrine, and Hemisine). 

SonncE. — Obtained from the suprarenal glands of 
animals. It exists only in the medulla of the suprarenal gland. 

Cn.mACTrns. — A light brown or nearly white, micro- 
crystalline powder. Very slightly soluble in water ; almost 
insoluble in alcohol, in ether, and in chloroform. Very 
unstable, rapidly destroyed in the body. 

Preparation. 

Iiiquor Adreualini Hydro cMoricns. — 
Adrenalin, 1 ; chloroform, 5 ; sodium chloride, 9 ; dilute 
hydrochloric acid, 3 ; distilled water to 1000. To be 
preserved in amber glass bottles. 

Hose, 10 to 30 m. — 6 to 18 decimils. 

Action. 

External. — Adrenalin has no action on the un- 
broken skin. 

Internal. — It is so diluted by the gastro- 
intestinal contents and so rapidly destroyed that it 

22 
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does not affect the stomach or intestines, nor is it 
absorbed as such from these. 

It acts very quickly, both generally when in- 
jected into vessels or subcutaneously, and locally 
when applied directly to serous membranes and 
many mucous membranes, c.g. that of the nose. 

Heart . — The heart is accelerated from stimula- 
tion of the accelerator myoneural jimctions in the 
auricles and ventricles ; the force of the systole is 
increased by direct action on the cardiac muscle. 
These effects and the rise of blood pressure are the 
same as, hut much more powerful than, those of 
digitalis, but they only last a short while. 

FesseZs. — Small arteries (except the coronaiy, 
which are dilated) are constricted by direct action 
of adrenalin on the myoneural junctions in their 
muscular coat when the drug is in the blood ; the con- 
stricting effect is most striking in the splanchnic 
area, because of this and the cardiac action the blood 
pressure rises considerably. Even large doses only 
slightly affect the vessels of the lungs, heart, and 
brain, ^ This constriction is often very marked at 
the point of local application, c.g. when adrenalin is 
applied to mucous membrane of the nose. 

Lungs . — It stimulates the sympathetic nerve 'ends 
in the muscles of the bronchi and so causes dilata- 
tion of them. 

Glands . — Adrenalin excites secretion by stimu- 
lating sympathetic nerve terminations. It acts 
chiefly on the salivary glands and those of the 
mouth ; not at all on the sweat glands. Atropine 
is antagonistic to it. Adrenalin acting on sym- 
pathetic endings in the liver produces glycosuria, 
due to the rapid conversion of glycogen into gluco.se. 

Unstriped M%(,scle . — Much of this, besides that of 
the arterioles, is contracted by the action of adrenalin 
on nerve terminations, e.g. that of uterus, especially 
in pregnancy, vagina, vas deferens, vesiculi semi- 
nales. The same peripheral effect leads to dilatation 
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of the pupils, retrnction of the nictitating moinbrauc, 
and protrusion of the eye. The ileo-colic sphincter 
is contracted, hut the rest of the intestine is dilated. 

Adrenalin thus has a specific stimulant effect 
on the myoneural junctions of the nerves of the 
sympathetic system, a result abolished by adminis- 
tering ergotoxine. It is destroyed in the body, so 
that its effects rapidly pass off. 

Therapeutics. 

Because of its powerful local vaso-constrictor 
action an aqueous solution of adrenalin — of a 
strength of 1 in 1000 — is locally applied as a hremo- 
static \vith great advantage in many conditions such 
as epistaxis, hamiorrhage from the uterus, before 
operations on adenoids, turbinated hones or piles. 
For these purposes it may bo used as gauze plugs 
soaked in the 1 in 1000 solution, or as a spray (1 in 
2500), or as a suppository (10 in. of 1 in 1000 solution 
in each). It may be introduced into the bladder before 
operations on it, or again it may bo given for hiema- 
tomesis (6 to 80 iq., 3 to 18 docimils, of 1 in 1000 
solution), but it is of little use hero as it is much 
diluted by the gastric contents. Applied with cocaine 
or eucaine it may be used for painless, bloodless opera- 
tions on the eye and other parts {see pp. 481-434). 
Adrenalin has very great power to contract the 
uterus, whether pregnant or non-pregnant, and it 
may bo used for the interior of the uterus in the 
same way as for the nose. 

As adrenalin is rapidly destroyed in the intes- 
tines it can only be given for its remote effects hypo- 
dermically or intravenously. 

Thirty minims of a 1-in-lOOO solution of 
adrenalin may be injected subcutaneously in cases of 
shock or any form of sudden cardiac failure, for in 
animals the heart may be completely resuscitated 
by this method even when the circulation has appa- 
rently ceased, but clinically adrenalin is of less use 
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as a cardiac stimulant than might he expected, for 
its effects pass off very quickly. As a circulatory 
restorative pituitary extract is clinically far superior 
as its effects last longer. Occasionally subcutaneous 
abscesses follow subcutaneous injection. Therefore 
some preparation sold in sealed sterilized phials 
[e.g, Hemisino) should he used. Hemisine is 
standardized physiologically by observation of its 
effects on blood pressure. 

Adrenalin, by its action on the bronchi, is most 
eflScacious in stopping a paroxysm of asthma. Five 
or ten minims of the Liquor injected subcutaneously 
wUl often do this in a few seconds. It is valueless 
for Addison’s Disease. 

Toxicology. 

Fatal doses o£ adrenalin lead to two varieties of changes 
seen post mortem. Its action on the blood pressure leads to 
congestion of the viscera, hromorrhages and serous effusion. 
These changes are well seen in the kidneys, liver, and lungs. 
Their occurrence in the last.named causes oedema of the lungs 
and filling of the air vesicles with blood ; hence the animal 
dies of asphyxia. Consequently adrenalin should never be 
given for hajmoptysis. The other toxic changes, seen chiefly 
in the cells of the liver and kidneys, are due to the fact that 
adrenalin is a protoplasmic poison. Owing to the action on 
the liver, there is a great fall in the output of urea. 

Pituitary Extract.— (Not official.) 

This is prepared from the posterior or infundibular lobe of 
the pituitary body of the sheep. 

Dose. — Usually given subcutaneously in doses of 1 c.c., 
corresponding to 3 grains of the posterior lobe. Sterilized 
solutions in glass capsules, called vaporoles containing 1 c.c. 
and 0'6 c.c. in each, are sold. 

Action. 

Pituitary extract has little effect when given by 
mouth, and the following account applies to sub- 
cutaneous or intramuscular injection. When given 
thus it acts so quickly that it is rarely necessary to 
give it intravenously. 

Girculatory System . — The heart is slowed partly 
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from tbo eftect on tbo vngus, partly from that on its 
musclo. Tbe force of tbo boat is increased. There 
is n great rise of blood-pressure duo somewbat to tbo 
cardiac eflcct, but cbiofly because tbo drug constricts 
arterioles by acting on tbeir muscular coat. 

Kidneys. — The renal arterioles aro not con- 
stricted but dilated, and thoroforo there is an abundant 
secretion of urine, but this is also due in part to a 
direct stimulation of tbo renal colls. Tbo diuresis is 
followed by considerable decrease in tbo urinary 
flow. 

Pituitary extract has a remarkable effect in 
increasing the flow of milk, duo entirely to a stimu- 
lation of the plain musclo in tbo mammary gland. 

Uterus . — Pituitary extract causes this to contract 
strongly from a direct offect on tbo muscle, acting 
best if parturition has commenced. 

Intestines . — The musclo of these, too, is stimu- 
lated, often very powerfully. 

The musclo of tbo bladder is also contracted, and 
tbo pupil dilates. The flow of cerebro-spinal fluid 
is increased. 

Thekapeutics. 

Pituitary extract is an admirable circulatory 
stimulant, acting within a minute or two of injection. 
It is of great use in cardiac failure during severe 
operations, and to a less extent in severe fevers, e.g., 
pneumonia when tbe pulse is failing ; indeed, it may 
be used for cardiac failure due to any cause. Tbe 
good effect soon passes off, but it lasts much longer 
than that due to adrenalin. It may be tried as a 
diuretic, but does not act so well when the kidneys 
are diseased as when they are healthy. It lessens 
tbe flow of urine in diabetes insipidus. It is much 
used instead of ergot to produce uterine contraction 
whenever that is required, and is occasionally very use- 
ful in severe constipation and to get tbe bowels to act 
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after operations, sometimes they are opened instantly 
when every thing else has failed. It has also been given 
to promote the secretion of milk. Its action suggests 
that it may prove to he of value in exophthalmic 
goitre. It does not benefit sufferers from acromegaly. 
Paralysis agitans and osteomalacia are both said to be 
improved by pituitary extract. If a second injection 
is given, it should be several hours after the first, 
for a second injection quickly following a first often 
produces collapse. 

The extract, which is previously standardized 
physiologically by its action on the uterus, is a fluid 
of which the dose is 0‘5 to I'O c.c. injected subcu- 
taneously. It is sold in hermetically sealed bulbs 
called “ Vaporoles,” each containing a single dose. 
As only the infundibular part of the gland is used it 
is ordered as “ Vaporole Infundin, ” 

SPERITIACETI. 

Cctaccuin. — Spermaceti. A solid was obtained from 
the sperm whale, Physeter viacrocephalns. 

Chaiiactebs. — Crystalline, pearly white, glistening, trans- 
lucent masses with little taste or odour. Solubility . — Not in 
water, but soluble in ether, chloroform, or boiling alcohol. 

Composition. — It is cetylic alcohol, C, 5 H 330 H, in com- 
bination with palmitic acid, HC,eH 3 , 0 „, forming a fat, cetin. 

Preparation. 

UngnentTim Cetacei. — Spermaceti, 20 ; white 
beeswax, 8 ; liquid paraffin, 72. 

Action and Thekapeutics. 

Spermaceti is used as an emollient and as a basis 
for ointments. 


COD-EIVEK OIE. 

Oleiim Morrlma;. — The oil expressed from the fresh 
liver of the cod, Gadus inorrhna, by a heat not exceeding 85°C. 
and from which the solid fat has been separated by filtration 
at — 5°C. Norway coast. 

Chabactees. — Pale yellow, with a slight fishy odour, and 
a bland fishy taste. Sp. gr. 0'920-0'930. 
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CoMroRiTioN. — The chief coiiKtitucnts arc — (1) Olein 
(85 per cent.), which is a fluid fixed oil, and is olcatc of 
glyceryl, C,Hj(C|,H„0;),. (2) Pahnitin, mj-ristin, and Btcarin 
(10 per cent.). (.8) Free fatty acids, as oleic, palmitic, stearic. 
(4) Trimethylamine. (5) Traces of iodine, bromine, bile salts, 
cholestcrin, sulphuric acid and phosphoric acid. (G) Many 
alkaloids. Gaduin, which has been described, is probably a 
decomposition product. The composition of the morrhuol of 
commerce is uncertain. 

Soso, 1 to 4 fl. dr. — 4 to 16 mils. 

Action. 

External. — Cod-liver oil is a bland unirritating 
oil. If it is desired to administer it in cases in 
which it is rejected hy the stomach, it may he 
rubbed into the skin. The oil is certainly absorbed 
when applied in this way. 

Internal. — Gastro-inicstinal tract. — Cod-liver oil, 
even more than other oils, is liable to cause indiges- 
tion, nausea, and sickness. Large doses may set up 
diarrhoea. It is more readily absorbed than other 
oils. Loops of intestine have been isolated in the 
lower animals, and into each loop different oils have 
been injected. The intestines are returned to the 
abdominal cavity, and after some time the animal is 
killed and the loops are opened. It is always found 
that cod-liver oil has been more rapidly absorbed 
than any other oil. The facility with which cod- 
liver oil is absorbed is also shown by the fact that it 
often cannot be recognised in the fieces, although 
equal quantities of other oils taken by the mouth are 
passed unaltered. Some authorities believe that the 
superior absorbability of cod-liver oil depends upon 
the biliary principles contained in it, but this is 
doubtful ; others think that it is because the presence 
of free acids facilitates saponification and emulsion. 
Certainly it contains more free fatty acids than other 
oils, and it also emulsifies much more easily. 

Tissitcs . — Not only is cod-liver oil more readily 
absorbed than other oils, but it is a better 
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food. All oils lead to an increased formation of fat, 
but cod-liver oil is the most powerful. It reduces 
the colour of a solution of permanganate of potassium 
more readily than other oils — that is to say, it is 
more readily oxidized. Thus, as it is more easily 
absorbed and more easily oxidized, we have a partial 
explanation of its peculiar value in increasing the 
weight of the body; but the general belief is that 
these two facts do not wholly explain its action, and 
that it has some peculiar specific action, especially 
upon those suffering from phthisis or rickets, for 
whom it may he an excellent drug. Some consider 
that its undoubted value is due to high proportion of 
vitamine A in it. 

Therapeutics. 

External. — The smell of cod-liver oil is so dis- 
agreeable that it should not be rubbed in externally 
unless this treatment be absolutely necessary. 

Internal. — Cod-liver oil is of great service in 
all varieties of tuberculous disease, the only contra- 
indications being high temperature, severe htemo- 
ptysis, and dyspepsia, vomiting, or diarrhoea whether 
primary or induced by the oil. Patients often im- 
prove in every way under its influence, and it has 
been shown to beneflt tuberculous animals. With the 
same limitations it may be administered with great 
advantage in rickets, and in any chronic disease asso- 
ciated with loss of flesh, such as long-continued sup- 
puration, convalescence from acute disease, tertiary 
syphilis, and starvation. It often is of benefit in 
the chronic bronchitis and the chronic eczema of 
childhood. It is frequently given with success in 
neuralgia, general feebleness, despondency, and 
other nervous conditions. Many persons cannot, or 
imagine they cannot, take it on account of its nasty 
taste. There are in the market several preparations 
of cod-liver oil in which, by careful preparation, the 
disagreeable taste is almost abolished. Ten minims 
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of pure ether with a drop or two of oil of peppermint 
or cloves will, when mixed with a dose of cod-liver 
oil, often render it more palatable. Sometimes it is 
taken in capsules, or made into a jelly with isinglass, 
or a little salt is put into the mouth after the oil is 
taken, or the mouthis rinsed out with brandy before- 
hand. Sometimes it is taken in coffee, or with oi'ange 
juice, but the best way is to form an emulsion, for 
experiments have shown that the body utilizes it 
much better when given as an emulsion. A very 
nutritious one is made by rubbing together equal 
parts of maltine and cod-liver oil, and in this the oil 
can hardly be tasted. 

The B. P. C. has various useful emulsions of 
cod-liver oil, c.g. Eraulsio Oloi Morrhuro (B. P. 0.), 
in which it is emulsified with acacia and flavoured 
with oil of bitter almonds, Emulsio Olei Morrhuaj 
cum Ferro (B. P. C.), which is the last mentioned 
with iron and ammonium citrate added, and Emulsio 
Olei Morrhuaj cum Glycerophosphatibus (B. P. O.) 
There are several others. The dose of all is 2 to 8 
fl. dr. (8 to 30 mils). 

Subcutaneous, intramuscular, and intravenous injections 
of a 3 p.c. solution of sodium morrhuato in doses of i- to 4 o.o. 
thrice weekly have been used for tubercle and leprosy and 
are supposed to be directly destructive to the bacilli. 

Ammoiiii IclitliosiilpUona.s.— (Not official.) 

SouBCE.— A bituminous quartz containing the fossil 
remains of fish and other animals is subjected to destructive 
distillalion, the resulting oily product is called ichthyol. It 
is a viscid, brownish, almost black substance with a tarry 
odour and containing 10 per cent, of sulphur. Ammonium 
Ichthosulphonate consists of the ammonium salts of the 
sulphonic acids prepared from ichthyol. 

Chabactebs.— A blackish-brown viscid liquid with a 
powerful characteristic odour. 

Dose, 15 to 30 gr. — 1 to 2 grins., in capsules. 

Action and Tiierapeutics. 

Ammonium ichthosulphonate is chiefly used externally 
for chronic eczema and psoriasis. An ointment with lanolin 
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and ammonium ichtbosulphonatc 10 per cent. (Unguentum 
Ichthamolis B. P. G.) is easily made. Unna’s Ichthyol 
paste (starch 40, moisten with water 20, mb in ammonium 
ichthosuiphonato 40, and add strong solution of albumen 
1 or 1{,) is recommended for acne rosacea. Pasta Ichthamolis 
B. P. C. is a good preparation. Ichthyol has been given as 
a pill or in capsules thrice a day for chronic rheumatism. 

IfONJGr. 

McI Dcpiiratiim. Purified honey. 

SouncK. — Melt honey in a water-bath, and strain through 
warm flannel while hot. Sp. gr, 1-36. 

Preparation. 

Oxymel. — Purified honey, 500 ; acetic acid, lOll ; 
water, 100. Sp. gr. 1-27. 

Dose, 1 to 2 fl. dr. — 4 to 8 mils. 

Purified honey is contained in Confeotio Piperis, Oxymel 
Scillffi, and Mel Boracis. 

Action and Thebapeutics. 

Honey is demulcent, relieving dryness of the 
mouth and facilitating swallowing. Oxymel is a 
useful preparation. It is a common ingredient of 
cough mixtures. Honey is a mild laxative, and may 
be given to children for this purpose. 

WAX. 

Cera Flava. — Yellow Beeswax. Prepared from 
the honeycomb of the hive bee. Apis mellifica. 

Charactebs. — Firm, yellowish. Odour honey-like. Not 
unctuous. Soluble in oil of turpentine, not in alcohol. It is 
much adulterated with flour and paraffin, 

CoMPostTioN. — It consists chiefly of (1) Myricin (Myricyl 
palmitate) G3oH„,C,6H3,0„, 80 per cent. (2) Gerotic acid. 

Cera Alba.-— White Beeswax. Made by bleaching 
yellow beeswax. 

Uses. 

Yellow and white wax are only used as basis 
for many plasters and ointments, and for Pilula 
Phosphori. 

COCHIIVEAIi. 

Coccus. — Cochineal. The dried fecundated insect 
Coccus cacti. 
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CnAKACTr.iis.— Oval, fiat or concave beneath, convex above, 
about 5 millimetres long, transversely wrinkled, purplish 
black or purplish grey, easily pulverized, the powder being 
dark red or puce- coloured. 

CoMrosmoN. — The chief constituent is the glucoside 
canninic acid, C,jH|sOio' Sulphuric acid and several other 
reagents precipitate from the decoction the well-known 
colouring matter carmine. 

Preparation. 

Tinctnra Cocci. — Cochineal, 1 ; alcohol (45 per 
cent.), 10. Macerate. 

Ilosc, 5 to 15 m. — 3 to 10 decimils. 

Cochineal is contained in the compound tinctures of 
cardamoms and cinchona. 


Uses. 

Cochineal is only used as a colouring agent. 

CAIVTIIARIDINUM. 

Caiitliai'idin. 0 ,(,H,j 04 . — May be obtained from 
various species of Cantharis (Spanish Fly) or of Mylabris. 
Both arc beetles. 

OuAnACTERS. — Colourless glistening crystals, inodorous. 
Very slightly soluble but most soluble in fixed oils. 

Preparations. 

1. Acetum Cantharidini. — Cantharidin, 1 ; 

glacial acetic acid, 200 ; acetic acid, to produce 2000. 

This is about the same strength as Acetum 
Cantharidis B. P. 1898. 

2. Emplastrum Calefaciens. — Synonym . — 
Warming Plaster. Cantharidin, 0’2; chloroform, 20 ; 
olive oil, 40 ; resin plaster, 940. 

This contains 0-02 per cent, of cantharidin, being 
almost the same strength as Emplastrum Calefaciens 
B. P. 1898. 

3. Emplastrum Cantharidini. — Cantharidin, 
2 ; chloroform, 100 ; yellow beeswax, 450 ; wool fat 
to 1000. 

This contains 0'2 per cent, of cantharidin, being 
almost the same strength as Emplastrum Cantharidis 
B. P. 1898. 
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4. liiqtior Epispasticns. — Cnntharidin, 4 ; 
castor oil, 25; resin, 12 ; acetone to 1000. 

This is approximately the same strength as Liquor 
Epispasticus B. P. 1898. 

5. Colloditon. Vcsicaiis. — Pyroxylin, 25; 
Cochineal, 10 ; Liquor Epispasticns to 1000. 

G. Tinctura Cantliaridini. — Cantharidini, O-l ; 
chloroform, 10 ; alcohol (90 per cent.) to 1000. 

Dose, 2 to 5 m. — 12 to 30 centimils. 

This is approximately the same strength as Tinc- 
tura Cantharidis B. P. 1898. 

!7. TlngTientuni Cantharidini. — Cantliaridin, 
O’l ; chloroform, 10; benzoated lard, 290. 

This contains 0‘033 per cent, of cantharidin and 
is two-thirds the strength of Unguentum Cantharidis 
B. P. 1898. 

In India benzoated suet should be used instead of 
benzoated lard. 


Action. 

External. — Cantliaridin is a powerful irritant, 
but it is slower in its action than most. If any of 
its preparations is applied to the skin no effect is 
noticed for two or three hours ; then a tingling burn- 
ing pain is perceived. Soon the part becomes red 
from vascular dilatation, the drug now producing 
its rubefacient effect. The next stage is the forma- 
tion of several vesicles. These soon run together to 
form one large bleb full of clear serum. Not only 
is cantharides thus an irritant and vesicant, but it 
is a powerful counter-irritant, probably dilating by 
reflex action the vessels of the deep-seated organs 
under the point of application. 

Cantharidin can be absorbed by the skin [in 
sufficient quantity to produce internal effects. 

Internal. — Cantharidin is hardly used internally 
in medicine, as it is such a powerful irritant. 

Gastro-intestinal tract . — It produces severe 
gastro-intestinal irritation, the patient suffering 
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from abdominal xmin, diatrhooa, and vomiting, even 
if the drug is injected subcutaneously, showing that 
it is excreted by the gastro-intestiual mucous mem- 
brane. There may be a burning pain in the throat; 
the motions and vomited matters may contain blood. 
These symptoms naturally cause much general de- 
pression. 

Gcniio-7triuary tract . — Cantharidin is absorbed 
into the blood, and a few' hours after the gastro- 
intestinal symptoms have set in the patient com- 
plains of great pain in the loins and strangury — 
that is to say, there is an urgent desire to micturate ; 
the effort is very painful from vesical tenesmus, and 
the quantity of urine passed is very small ; it may 
contain albumen and blood. In severe cases of 
poisoning there may be greatly increased sexual 
desire, numerous seminal emissions, violent pria- 
pism, with swelling and heat of the genital organs. 
In women cantharides may cause abortion or induce 
menstruation. 

Post mortem . — Intense gastro-intestinal inflam- 
mation is present, consequently swelling, ecchy- 
moses, and hypersemia of the mucous membrane of 
the alimentary canal are observed. The kidneys 
are found to be very congested and in the early 
stage of acute nephritis. There is also much in- 
flammation of the genito-urinary mucous membrane. 


Therapeutics. 

External. — Cantharidin is very largely employed 
to raise a blister, and it is of all drugs the most 
commonly used counter-irritant. It is applied to 
the chest in pleurisy, over the pericardium in peri- 
carditis, over the inflamed nerves in neuritis, over 
the mastoid xjrocess in disease of the ear, over joints 
with chronic effusion into them and over the stomach 
when there is gastric pain or vomiting. A blister 
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applied over the nerve will often relieve pain in 
neuralgia. After the blister formed by cantharidin 
has burst some bland ointment should be applied. 
The cantharidin preparation should not be left on 
after the development of the bleb, lest the cantha- 
ridin should be absorbed. Canthaiidin should not 
bo applied to a part on which the patient lies, or 
a bedsore may form ; nor must it be used in renal 
disease ; and it should be carefully employed in 
children or debilitated persons. It ought not to be 
applied to paralysed limbs. 

Cantharidin is the basis of many preparations 
the object of which is to stimulate the growth 
of the hah', such as the following, Acetum Can- 
tharidini, ^ fl. oz. (15 mils) ; Glycerin, ^ fl. oz. (15 
mils) ; Spiritus Rosmarini, ^ fl. oz. mils) ; 
Water, 6 fl. oz. (160 mils). 

Internal. — The drug is rarely given internally. 


£,c;je:ciix:s. 

Hirudo. — The Leech. Two epeoies are official : 
(1) Sirudo medicinalis, the speckled leech (belly greenish 
yellow, spotted with black) ; (2) Hirudo gumquestriata, the 
green leech (belly olive-green, not spotted). 

Chabactebs. — Body soft, smooth, five or more centimetres 
long, tapering to each end, plano-convex, wrinkled trans- 
versely with 90 to 100 fine annulations. Anterior extremity 
has small sucker with triradiate jaws, posterior extremity a 
large sucker. (1) Speckled Leech : dorsal surface olive-green, 
six longitudinal stripes, ventral surface greenish-yellow with 
black spots. (2) Five-striped Leech : dorsal surface greenish- 
brown, with five longitudinal stripes ; ventral surface 
greenish yellow not spotted. A good specimen will remove 
1-2 fl. dr. of blood. 

Action and Thebapeutics. 

Leeches are used to remove blood. They are 
usually applied over deep-seated organs when they 
are congested, and great relief is often afforded. 
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For example, three or four leeches over the liver 
when that organ is enlarged in heart disease, or 
one or two behind the ear when the tympanic cavity 
is inflamed, frequently do good. The leech being 
applied to the skin, the animal fixes itself by its 
sucker-hke disc, makes a triradiate cut with its 
mouth, and draws into its body, which consequently 
becomes swollen, about a drachm and a half of blood. 
If this is not sufficient, a hot fomentation put on 
after the animal is removed may increase the quan- 
tity to half a fluid ounce. The skin should be well 
washed -ndth a little milk before the leech is applied. 
Occasionally the hasmorrhage requires pressure or 
some local styptic, as adrenalin, to stop it. If 
leeches have to be applied to the mouth, rectum, 
or uterus, leech glasses, which allow only the head 
to protrude, should he used. 

f>iplit(ici'ia Antitoxic Scrum.— (Not ofQcial.) 

When the bacillus of diphtheria grows in the body it pro- 
duces toxins, albumoses, and an organic acid, and provokes 
the formation of a substance (called an antitoxin) which is 
found in the blood. This antitoxin is an antidote to the 
toxin of the diphtheria bacillus, it is largely owing to the 
production of it that the patient is enabled to survive, and 
his chances of surviving are enhanced if antitoxin is ad- 
ministered to him to aid that which is formed in his body. 

SounoE. — Diphtheria bacilli are grown in a flask con- 
taining some nutrient broth {e.g. meat broth), to which 0'5per 
cent, sodium chloride and 2 per cent, commercial peptone 
have been added. At the end of some weeks the bacilli are 
filtered oS, and the fluid left contains a large amount of 
diphtheria toxin, which should be at least of such a strength 
that i c.c. of it will kill a good-sized guinea-pig. From i to 
1 0 . 0 . of it is aseptically injected into the jugular vein of a 
horse : this produces slight symptoms. As soon as they are 
past a larger dose is injected, and so the dose is gradually 
increased until 500 c.c. or more are given at each injection. 
This leads to the formation of a large amount of antitoxin 
in the blood serum. At the end of some months the horse is 
aseptically bled to 8 litres into a sterilized vessel, the blood 
coagulates, and the antitoxic serum is put into sterilized 
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bottles jincl hormotioallj- Benlcfl, a little carbolic acid or other 
antiseptic being added to prevent decomposition. 

The details may bo modified, ns horses vary in their re- 
action to the toxin, and toxins vary in strength, but the 
essentials of the method always remain the same. 

ilforfc of Administration . — The antitoxic serum has been 
shown to bo useless when given by the mouth, perhaps 
because it is destroyed in the liver. Therefore it is always 
injected subcutaneously; usually between the shoulders or 
on the side of the abdomen. Before injection the skin should 
bo thoroughly washed with an antiseptic, and all ordinaiy 
antiseptic precautions should bo taken. After injection the 
puncture should be scaled with antiseptic gauze, iodoform and 
collodion. The antitoxin for each injection should be taken 
from a fresh bottle. A special syringe, so constructed that 
all the parts of it can be boiled before use, is employed. It is 
best made entirely of glass. The barrel and piston should be 
boiled separately or else they may crack. It should hold 
10 c.c. The needle is 2 or 3 inches long. It should bo fine, as 
then the puncture is less painful. Both needle and syringe 
should cool before use, or the antito.xin may coagulate. 

Dose. — It is better to give a small dose of a concen- 
trated than a large dose of a dilute antitoxin ; but the initial 
dose should be large (for an infant 2000 units, for an older 
patient 3000 or 4000), so ns to quickly neutralize all the 
toxin. If the illness has lasted more than twenty -four hours 
larger doses should be given. The antitoxin should be as 
fresh as possible. All antitoxins deteriorate by keeping. 
The strength, which is stated on the bottle, varies between 
200 and 2500 units per cubic centimetre, but usually it is 
about 500. The antitoxin must be obtained from a reliable 
source, and the more concentrated is to be preferred, for 
probably some of the ill-effects that occasionally follow are 
due to the serum of the horse with which the antitoxin 
is mixed. The quantity given should be such that from 
4000 to 12,000 units or even more are injected in the first 
twenty-four hours after the patient comes under treatment. 
This amount may be divided into two or three doses, and 
should be repeated on the second and third days if necessary, 
but as far as possible a single sufficient dose is better than 
several smaller doses. A unit is the smallest quantity of 
antitoxic serum which, when mixed with a certain quantity 
of a standard diphtheritic toxin and with it injected into 
the subcutaneous tissue of a healthy guinea-pig weighing 
from 250 to 300 grammes, protects the animal from death 
within four days. 
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It is impossible in a work like this to give a more precise 
definition, for all diphtheritic toxin consists of toxin proper, 
which is iioisonous, and toxoid bodies which althoiigli not 
poisonous will neutralize the antitoxic properties of antitoxic 
serum. Therefore to standardize antitoxic serum it inust bo 
tested against diplitboritio to.xin in wliicli the proportion of 
toxins proper and toxoids and the neutralizing activity of the 
latter as regards antitoxin are all known and constant. Such 
a standard toxin was originally kept in the Government 
testing department at Frankfort-on-thc-Main, and the strength 
of all diphtheritic antitoxins should bo expressed in terms of 
it or standards derived from it. 

Action and Therateutics. 

Antitoxic serum diminishes all the symptoms of 
diphtheria, and in particular it greatly lessens the 
liability to sudden cardiac failure. If the diphtheria 
toxin be administered to animals fatty degeneration 
of the heart is found after death, but if they have 
also had antitoxin this is absent. Both chnical and 
experimental evidence shows that after antitoxin is 
given, aftfiough the baciffi continue to exist in the 
throat, the formation of membrane ceases and that 
which is present rapidly disappears ; therefore laryn- 
geal diphtheria rarely follows faucial if antitoxin is 
used early, the patient becomes less anaimic, his 
pulse improves, and his temperature may fall a 
little, although this is less influenced by antitoxin 
than are the other symptoms of diphtheria. The 
maximum effect of the antitoxin is not seen till 
twenty-four hours after injection. All reliable col- 
lections of cases show that the mortality, especially 
in children, is much less when the antitoxin .is 
used. It should bo given at the earliest possible 
moment, even if it is only likely that the patient is 
suffering from diphtheria, for the number of fatal 
cases is less when antitoxin is used early in the ill- 
ness. The benefit is more marked in laryngeal than in 
other varieties of diphtheria, the mortality of tracheo- 
tomy cases falling by one half. The frequency of 
the occurrence of paralysis is not diminished, but the 
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percentage of recoveries in cases -witli paralysis is 
slightly increased. When a case of diphtheria is dis- 
covered in a school, the other children who have been 
associated with the patient should have SOO units 
given to each as a preventive. The protection con- 
ferred lasts about three weeks. Such preventive 
treatment is especially useful for any suffering from 
measles or scarlet fever, for in both these diphtheria 
is a dangerous complication. 

Poisoning symptoms are sometimes seen after 
any antitoxic serum has been given, but they are 
usually unimportant and very rarely severe. When 
they are present the patient is said to be suffering from 
anaphylaxis. They are not due to the antitoxin, but 
to some other constituent of the serum, for they may 
follow when the simple serum of animals is injected 
into the human subject. The most common is a 
rash, met with in about 85 per cent, of the patients 
injected; it may appear as late as the end of the 
third week after injection, but it is usually seen at 
the end of the first week. In a few cases a second 
rash is observed after the first has faded. Usually 
it is a mere erythema, but it may be papular or 
urticarial. Commonly it disappears in three days. 
Pains in the joints and slight swelling of them are 
occasionally present, and sometimes slight pyrexia 
is seen. These symptoms are most likely to appear 
if a second dose is given, even if it is quite small. It 
is said that they may often be benefited by 15 gr. of 
calcium lactate three times a day by the mouth. 

Meningococcic Antitoxic Serum.— (Not offi- 
cial.) 

Epidemic cerebrospinal meningitis is caused by the 
diplococcus meningitidis. Horses are repeatedly injected 
with various strains of this bacillus. At the end of four or 
five months their serum is sufficiently antitoxic to be of use. 
Some cerebrospinal fluid is withdrawn from the patient by 
lumbar puncture and is replaced by 15 to 30 c.c. of the serum 
repeated daily till the patient recovers. This serum not only 
acts as an antitoxin, but it destroys the ofiending micro- 
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organisniB. Its use has very greatly diminished the mortality 
of cerebrospinal fever in many epidemics, but it was not of 
much value during the English epidemic of 1914-16. This 
was partly because the largo sudden demand for it led to the 
putting on the market of imperfectly prepared serum, but 
chiefly to the fact that the success of the serum depends 
upon its being made from the same strain of meningococcus 
as, in any particular case, causes the disease. To obtain tlie 
best results it must be given early. 

Tetanus Antitoxic Sernm.— (Not oflioinl.) 

This is prepared on the same principles as diphtheria 
antitoxin (5.11.). Wo know that the tetanus toxin links itself 
closely to the proteins of the cells of the central nervous system, 
and that when it passes from a wound to the central nervous 
sy.stcm it travels along the protoplasm of the nerves. Unfor- 
tunately this linking takes place almost coinoidently with the 
appearance of symptoms, and when once the linking has 
occurred no amount of antitoxin can dislocate it. Hence 
antitoxin, to bo any use, must be given directly the earliest 
symptoms show themselves. It has been injected directly into 
the brain in the hope that it may meet and neutralize the toxin 
before that reaches the nerve cells, or perhaps unite with the 
cells and thus prevent the toxin from doing so. A small cut is 
made down to the bone, which is bored with a drill, and the 
antitoxin is directly injected into the cerebrum with a blunt 
needle. It is also given subcutaneously, intravenously, 
directly into the nerve from the wound, and intrathecally, 
and this certainly seems to be the best ; injection into the 
brain is rarely done now. No very striking success has 
attended its use in man, perhaps because tetanus is not 
usually diagnosed till long after infection, and perhaps 
because, as just pointed out, the tetanus toxin is soon very' 
firmly united with the proteids of the central nervous system ; 
but it is well to give the intrathecal treatment a trial, using 
as much as 5000 units for a dose frequently repeated, and 
if there is any likelihood that the toxin is still being absorbed 
from the wound, 10,000 units may be given from time to 
time intravenously. 

There is however a certainty that it may benefit if it 
is given directly alter a patient has a wound which is likely 
to contain tetanus bacilli, i.e. such a wound as is contami- 
nated with soil. In the late war English soldiers received 
as a preventive 500 units subcutaneously as soon as possible 
after the infliction of a wound, followed by three similar doses 
at intervals of a week, and there is every ground for believing 
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that this practice is the reason why the deaths from tetanus 
are few ns compared with other wars. 

Aiitipiicumococcic Serum.— (Not official.) 

This is prepared in the same way as antistreptococcic ' 
serum (p. C93), and like it is bactericidal, not antitoxic. It 
has been used for diseases due to the pneumococcus, but the 
evidence of its efficacy is very slight. 

Antaveiiomoiis Scrum. - (Not official.) 

The only antitoxic serum against snake-bite that is sold 
is the antivenene prepared by Calmette. It is made from the 
horse in the same way as diphtheria antitoxin. It is anti- 
toxic to cobra poison, and is in practice efficacious ; probably 
it is useless for bites by other snakes, but as this is uncertain it 
should always be given. The serum that is much wanted is a 
polyvalent one, efficacious for bites by all species of poisonous 
snakes. Antivenomous serum is given hypodermically. 

Antithyroid Sermu. -(Not official.) 

This is the blood serum of rams upon whom thyroidectomy 
has been performed six weeks previously. It is usually known 
as Moebius’s Antithyroid Serum. The dose is 5 m (3 deci- 
mils) increased to 30 iti (18 decimils) thrice daily by the mouth. 

It is given for exophthalmic goitre. This treatment hardly 
appears to benefit the disease. Eodagen is a white powder 
consisting of the dried milk of goats whose thyroid has been 
removed. Milk sugar is added as a preservative. It has 
been tried for exophthalmic goitre — about 100 grains (7 grms.) 
a day is given. 

Hay Fever Antitoxin.— (Not official.) 

Hay fever is due to a toxin contained in the pollen of 
rye and other grasses. It is soluble, and is thus dissolved by 
the nasal secretions. Dunbar, by inoculating rabbits, prepared 
an antitoxin to it. This antitoxin is now made by inoculat- 
ing horses. It is called pollantin. Immediately the sufferer 
from hay fever feels an attack coming on he applies a drop 
or two of the antitoxin with a pipette to the eye or nose. 
This treatment often cuts short the disease. 

Antidyscnicric Serum.— (Not official.) 

This has been prepared by inoculating a horse with various 
strains of Shiga’s or Flexner’s bacillus. It certainly seems 
to be of use in the treatment of bacillary dysentery, using 
the serum corresponding to the bacilli causing the disease, 
but it is of course useless for amoebic dysentery for which 
dose we have a specific in emetine (q.v.). Usually 20 to 40 
c.c. are given subcutaneously for two or three days. 
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Antiphipriic Scmni.— (Not ofBciivl.) 

This is prepared b}’ inoculating a horse ■with plague 
bacilli. Its action is bactericidal as ■'^•cll as antitoxic. It 
appears to do good in some cases. Usually 50 c.c. are given 
intravenously, follo'wcd by two doses of 50 c.c. subcutaneously 
in 24 hours and smaller doses during the next few days. 

Antistreptococcic Senim.— (Not official.) 

Streptococci do not cause the septic diseases duo to them 
by developing a toxin which circulates in the blood, but by 
being themselves carried all over the body, which attempts to 
kill them by developing specific bactericidal bodies fatal to 
them. To prepare antistreptococcic serum the virulence of 
streptococci is increased by their passage through several 
rabbits ; they are then grown on a medium ■which preserves 
their virulence. Ahorse is next treated with successive doses 
of cultivations of these living streptococci, each more potent 
than the former. At the end of a year the scrum of the horse 
is toxic enough to streptococci for use. The dose varies with 
different specimens of scrum. It is always given subcuta- 
neously. 

Antistreptococcic scrum suggests itself as useful for those 
diseases which arc principally due to infection by streptococci. 
Such arc malignant endocarditis, erysipelas, surgical septi- 
cremia, disease of the middle ear, thrombosis of the lateral 
sinus, and puerperal septicajmia. A few successful cases have 
been recorded of its use in these disorders, but the disappoint- 
ments have been BO numerous that it is doubtful whether it does 
good. One great disadvantage of it is that cultivations from 
different sources of apparently identical streptococci vary so 
widely in their properties that serum which is bactericidal to 
one cultivation is not to another. This difficulty may, to some 
extent, be overcome by using one of the polyvalent sera on the 
market. 

Coley’s fluid, a mixture of the toxins of streptococcus 
erysipelatosus and bacillus prodigiosus, has been injected for 
sarcoma and carcinoma, as these growths sometimes lessen 
after an attack of erysipelas, and occasionally it does real good. 

Streptococcic Vaccine.— (Not official.) 

When a patient suffers from a disease due to bacteria 
and recovery ensues, this is because various substances, 
called anti-bodies, are already present or are developed in 
his blood, which are harmful to the bacteria (e.g. agglu- 
tinins, which cause clumping of them ; bacteriolysins, which 
destroy them), or antagonize the toxins produced by them, 
and to the fact that the phagocytes in his blood destroy 
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the bncteria. The nbility of tbe phagocytes to destroy the 
bacteria is believed to be exalted by the development in the 
blood of certain substances called opsonins (see “Tuber- 
culin,” p. G95), which render the bacteria particularly vulner- 
able to the phagocytes. Often the patient fails to get well 
because his power of developing these modes of resistance 
is not sufllcient. In such a case it sometimes appears that 
by injecting subcutaneously into the patient dead bacteria of 
the variety causing his disease his various modes of resistance 
are exalted, and thus recovery is hastened. A preparation of 
bacteria used for such a purpose is called a vaccine, and the 
dose is expressed as tbe number of bacteria injected— e.p. we 
speak of a dose of 5,000,000 of streptococcal or gonococcal 
vaccine. In the case of tuberculin (sec p. C95) the vaccine 
consists of an extract of the dead bacilli. 

Sensitized vaccines are sometimes used. They are 
vaccines in which an emulsion of the micro-organisms is left 
in contact for several hours with the serum of an animal 
immunized against the same micro-organism. The micro- 
organisms attract to themseh’es the specific antibody in the 
serum, they gradually sink to the bottom of the vessel, the 
serum is pipetted off, and we have left a vaccine to which is 
attached a specific antibody. It is called a sensitized vaccine. 
Like other vaccines, it is killed before use by heat or the 
addition of a little carbolic acid. Some authorities consider 
sensitized vaccines more useful than ordinary vaccines. 

If the patient is severely and recently ill with a high tem- 
perature he is usually so considerably poisoned by the bacteria 
or their toxins which are causing his disease that the adminis- 
tration of a vaccine vill only make matters worse, hence thej' 
should not be used at all, or at least in very small doses ; but if 
the disease has lasted some time much good may sometimes 
be done by giving a vaccine which presumably acts by raising 
the various means of resistance to the micro-organism causing 
his disease. The attempt has been often made to use fre- 
quent estimations of the opsonic index (see p. 696) as a guide 
to the desirability of giving a vaccine, to the dose required, to 
the repetition of the dose, and to the progress of the case, and 
in the hands of highly trained observers the opsonic index may 
beaguide; butthefallaciesinthe estimation of it are numerous 
and in any particular case the observations should be made 
by the same skilled observer under similar conditions. The 
general condition of the patient — his temperature, pulse, and 
gain in weight — are also indications, and usually sufficient 
indications, as to whether vaccine treatment should be con- 
tinued. Owing to the harm that may follow from a severe 
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negative phase (sec p. G97) several days’ interval must always 
elapse between the administration of each dose of vaccine, 
and a patient is usually much more likely to benefit if the 
vaccine is prepared from the actual offending micro-organism 
derived from him rather than from a stock cultivation of the 
same variety of micro-organism. 

Many cases of long-continued suppuration, c.g. an 
empyrcma, the pus of which is being coughed up, may be 
much benefited by the use of a vaccine. Usually some 
variety of streptococcus is present in the pus, and from this 
variety the vaccine is prepared. The initial dose for an adult 
is 5 to 20 millions. The worse the general condition of the 
patient the smaller should bo the initial dose. Unless the 
negative phase is being observed by reliable observation on 
the opsonic index, a second dose should not be given until 
seven days have elapsed. The cases which do best are those 
in which there is a single abscess. If the infection is general, 
e.g. severe pyrcmic, with multiple abscess, or malignant endo- 
carditis, there is little hope that good will follow the use of 
vaccines. If more than one pathogenic micro-organism can 
be cultivated from the pus, a vaccine prepared from each may 
be used. 

Tubercular Scrums and Vaccines.— (Not 

official.) 

Maragliano, Marmorek, and many others have attempted 
to make antitubercular serums which shall be as beneficial to 
those suffering from tubercle as antidiphtheric serum is to 
those suffering from diphtheria. None of these serums are 
sufficiently valuable to have come into general use. 

Koch found that by growing tubercle bacilli under certain 
conditions, the fluid in which they grew contained their toxins. 
He called the fluid remaining after the bacilli were filtered off 
tuberculin, now usually called old tuberculin, the abbreviation 
for which is T. It is virtually a solution of the toxins in the 
glycerin in which the baciUi grew. It is a thick dark yellow 
fluid. 

No effect follows if this is injected into a healthy person, 
but if he has a tubercular disease, the injection produces a 
high temperature, rigors, a feeling of illness, pains in the 
joints, sometimes albuminuria and rashes on the skin, and at 
the same time the tubercular lesion is stimulated into activity. 
These dangerous results forbid the use of this tuberculin for 
man ; the only disease for which its employment might be 
justified is lupus of the skin, for there the local reaction in 
the lesion can be watched, and lupus is so chronic that some- 
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times the stimulation may be useful ; but tuberculin is rarely 
employed even for lupus. 

As the febrile reaction only occurs when the injected 
subject has tubercular disease, tuberculin is often injected 
into cattle to see if they are tuberculous, but its use for this 
purpose is unjustifiable in man. 

Koch also prepared an aqueous extract of dried highly 
virulent tubercle bacilli. He called the upper layer of this 
extract, Tuberculin 0., or shortly T.O. (Oberer Tuberculin). 
It is rarely used, and its action is the same as that of old 
tuberculin. The lower layer is dried and re-extracted several 
times ; the final extract is called new tuberculin, T.E. (T. Etick- 
stand). It produces no visible effects upon healthy people, 
but when injected in any but minute doses into those suffering 
from tubercle it leads to the same general reaction as old 
tuberculin, but usually produces no local reaction upon the 
tubercular lesion. New tuberculin is rarely used for dia- 
gnosis in cattle, and should never be used for this purpose in 
man. It is the tuberculin most used therapeutically in man, 
but a bacillary emulsion (B. E.) is sometimes given. Neither 
has been proved to have a beneficial therapeutic effect for 
tubercular disease, but some consider either useful for chronic 
varieties ; but they can hardly be said to have proved this. 
Many think tuberculin often does harm, and unless used with 
judgment it may produce undesirable general reaction, and 
speaking generally tuberculin is not now thought to have the 
high therapeutic value formerly attributed to it. If not 
carefully prepared it may contain living tubercle bacilli. 

Wright and others claim that tuberculin injections are 
beneficial provided that the opsonic power of the blood is 
watched. Opsonins are bodies contained in the serum of the 
blood ; they so modify bacilli as to render them an easy prey to 
phagocytes. The strength of the blood in opsonins which thus 
modify tubercle bacilli is tested by mixing in a capillary pipette 
an equal quantity of the blood serum, an emulsion of tubercle 
bacilli, and blood corpuscles washed with one per cent, so- 
dium citrate solution in normal saline. The mixture is 
incubated for twenty minutes, films are made. The average 
number of tubercle bacilli ingested by each polynuclear 
white corpuscle is calculated and contrasted with the num- 
ber thus ingested when healthy blood serum is used. This 
latter is taken as unity, and the opsonic index is the ratio 
of the number ingested when the blood serum of the 
tubercular patient was used compared with the number 
ingested when healthy serum was used. It is believed that 
when the patient has a high opsonic index he is more likely 
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to recover than when this is low. AVright injects either 
tuberculin R or a tuberculin he himself prepares, carefully 
Eterilizetl. The dose is mg. The first effect is to lower 
the opsonic power of the blood. This fall is slight in n 
healthy poraon, greater it he be the subject of tubercle ; it is 
called the negative phase, and lasts about a week in a 
tubercular subject, much less in a healthy person. It is 
followed by a rise, and in two or three weeks the opsonic 
index is higher than before injection (positive phase). If 
a second injection is made during the negative phase much 
harm is done, because the patient’s opsonic power is seriously 
reduced for a long time ; but if a second injection is given 
during the positive phase his opsonic power is much 
strengthened. To treat a tuberculous patient with tuberculin 
his opsonic index is taken. If it is above normal, we con- 
clude that he has already in self-defence raised the opsonic 
power of his blood against tubercle, and so vaccinating him at 
this stage with tuberculin will not do much good ; but if his 
opsonic index is normal, or below normal (variations between 
1‘2 and 0-8 arc within normal limits), we inject mg. of 
tuberculin (or in other words vaccinate him with the vaccine 
tuberculin), take his opsonic index from time to time after, 
and during the positive phase give a second injection, and so 
on. As a rule the second injection is required three weeks 
after the first, and the third three weeks after the second. 
Tuberculin, like other vaccines, is often given without obser- 
vations of the opsonic index (nee p. C94) ; if so, sulBcient time 
must be allowed between the doses to avoid the negative phase. 
Some think that this treatment is of use in phthisis, many 
think it useless, and some believe it to be harmful ; it 
occasionally appears to aid the cure of local tuberculosis, 
especially that of the bladder, skin, and lymphatic glands. 
If too large doses are given, or if a subsequent dose is given 
during a negative phase, we see the same evil effects that 
were observed when tuberculin was first employed by Koch. 
Lately tuberculin has been given both by the mouth and 
rectum, but this is probably useless. 

Plagiie Vaccine.— (Not official.) 

An emulsion of dead plague bacilli (Bacillus pestis) 
artificially grown in broth, originally prepared by Haffkine, 
has been largely used to vaccinate those exposed to plague. 
Those thus vaccinated rarely contract plague when exposed 
to it, especially if they have had two inoculations, and if they 
suffer from plague the attack is less severe. 
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Cholera Scrum and Vaccine.— (Not official.) 

This serum is of no therapeutic value, but there is 
evidence that vaccination vrith cholera micro-organisms affords 
some protection. The only vaccines used largely are those 
prepared by Haffkine. They may bo used for those about to 
go to a place v,-hero an outbreak of cholera exists, but not for 
those already in the midst of an outbreak, because for a time 
it renders those inoculated more susceptible. 

Ty"j>hoid Scriiiii ai»d Vaccine.— (Not official.) 

There is no evidence that the serum treatment of typhoid 
fever is of benefit. 

Wright has perfected a method of vaccination or 
inoculation against typhoid fever by injecting dead typhoid 
bacilli subcutaneously or intramuscularly rvith all antiseptic 
precautions. They are usually injected into the abdominal 
wall or the upper part of the arm. The dose is 500 millions. 
Local inflammatory reaction with some pyrexia follows in 
a few hours, but usually soon passes off. Therefore it is 
best to give the injection in the evening and keep the 
patient _ in bed the next day. A second vaccination of 
1000 millions is usually performed ten days after the first. 
The blood serum of an fnooufnted person clumps typhoid 
bacilli for at least six months alter an inoculation, and these 
inoculations render those inoculated much less susceptible 
and lower the rate of mortality among those who, although 
inoculated, acquire the disease. Inoculation should not be 
practised upon those in the midst of an outbreak of typhoid 
fever, because for a short time after inoculation the sus- 
ceptibility to typhoid is enhanced. But those going to a 
country where typhoid is rife should be inoculated before 
going. All soldiers should be inoculated before a campaign. 

Vaccines against Paratyphoid (a) and Paratyphoid (b) 
have been prepared and may be used for the prevention of 
these diseases just as typhoid vaccine is used. It is usual 
now to give a mixed vaccine against all three. The Great 
War showed the immense benefit of this. 

Ilydropiiobia Vaccine.— (Not official.) 

A rabbit is inoculated from the spinal cord of an animal 
dead of hydrophobia, other rabbits ore inoculated from the 
spinal cord of this, and so through a series until the spinal 
cord (which is the chief seat of the virus in hydrophobia) 
contains a virus the incubation period of which is seven days. 
The spinal cord loses its virulence when exposed to the air, so 
that a series of spinal cords (each of which originally contained 
a virus the incubation period of which was seven days) can be 
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prepared of greater or less virulence according to the time 
during which the 3 * have been exposed to the air. It is found 
that if a patient who has been bitten by arabid dog is inoculated 
first with a rabbit’s spinal cord of a low degree of virulence, 
and next day with one of a higher degree, and so on increasing 
the virulence of the injection, hydrophobia does not usually 
develop in him if the treatment is begun soon after the bite. 
The most convenient place (for the inhabitants of Great 
Britain) where the treatment is carried out is the Pasteur 
Institute in Paris, and if the person bitten go immediately 
after the bite it is almost certain he will not suffer from 
hydrophobia. The incubation period of hydrophobia is fortu- 
nately several weeks, and hence if the above treatment is 
carried out it renders the patient immune before the incuba- 
tion period expires. 

Staphylococcal Vaccine.— (Not official.) 

This consists of dead staphylococcal bacilli ; it is one of 
the most useful vaccines, and is employed for diseases, gener- 
ally suppurative, due to staphylococci. Boils and acne are 
often cured by the administration of a vaccine made from the 
staphylococci in them. The dose, usually given in the same 
way as the typhoid vaccine, is 50 to 200 millions. If a fort- 
night is allowed to elapse between each dose, it is hardly 
necessary to take the opsonic index. 

Colon Vaccine.— -(Not official.) 

Many febrile disorders, e.g. certain cases of cystitis, 
pyelitis, ulcerative colitis, and even suppuration in the chest, 
are due to the bacillus coli communis. They may often be 
strikingly benehted by the use of a vaccine prepared from the 
patient’s own variety of colon bacillus. The dose usually 
varies from 5 to 50 millions, and several doses at about a 
week’s interval are usually required. 

Conorrliocal Vaccine.— (Not official.) 

This is very useful for chronic gleet and chronic 
gonorrhoeal arthritis and rheumatism. As in so many other 
instances an autogenous vaccine is preferable to a stock 
vaccine. It is given in the same way as the colon vaccine. 
The first dose is usually 2| millions, subsequent doses are 
5, 10, and 25 millions. 

A pneumococcal vaccine has been employed in some 
cases of pneumococcal infection. The general principles 
mentioned under the heading of streptococcal vaccine apply 
to all other vaccines. They often fail in cases in which much 
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was hoped from thorn — tho reasons why this should be so 
aro too numerous to detail here — but on the other hand they 
frequently succeed in intractable cases which have resisted 
all other treatment, and as, when properly used in chronic 
infections, they hardly ever do harm, they may well be 
tried together with, if necessary, other appropriate treatment, 
e.g. local treatment of pyorrhoea. 

Lately vaccines of Alicrococcus catarrhalis, pure or mixed 
with vaccines prepared from other micro-organisms from the 
nose and throat, have been given to prevent a common cold ; 
and vaccines of micro-organisms from the throat and nose 
have been employed with the object of lessening the liability 
to influenza. 

ITcast* — (Not official.) 

The opsonic power of the blood may be increased by giving 
yeast. The dose is 5 to 10 grammes in milk. As with 
tuberculin, so with yeast, the first effect is a drop in the 
opsonic index ; the drop is followed in a few days by a rise. 
An increase in the leucocytes of the blood also follows quickly 
giving yeast. It is not known to what constituents these 
effects are due, but it has been suggested they are due to the 
nucleic acid in the yeast. Boils are sometimes successfully 
treated by the administration of yeast ; perhaps then the 
opsonic power of the blood in regard to the micro-organisms 
causing the boils is raised by the yeast, or it may be that the 
value of yeast is due to the large amount of vitamineBit con- 
tains. Nucleic acid, as it stimulates the formation of white 
cells in rabbits, has been given in various bacterial diseases 
and also by surgeons before serious abdominal operations, in 
order that the larger number of leucocytes should help to 
defend the body against micro-organisms which may cause 
acute peritonitis, but it seems to do but little good in man. 
Nucleic acid is best given subcutaneously in doses of 15 it\. 
(1 mil) of a 5 per cent, solution of the sodium salt. It is some- 
times called nuclein, a name also given to the residue obtained 
by the extraction by acids of pus, yeast, or spermatozoa. 
This residue contains much nucleic acid. Bor the nucleic 
acid derived from the thymus see p. 673. 
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A LIST OF LATIN PHEASES COMMONLY USED IN 
THE WEITING OF PRESCEIPTIONS. 


tin. 

Ana 

of each. 

Ad. 

Addc 

add. 

Ad lib. 

Ad libitum 

to the desired amount. 

Ad us. 

Ad tisum 

aecording to custonl. 

A3q. 

Alqualcs 

equal. 

Aq. 

Aqua 

water. 

Aq. bull. 

Aqua bullicus 

boiling water. 

Aq. dost. 

Aqua dcstlllata 

distillwl water. 

Bib. 

Bibc 

drink. 

Bis ind. 

Bis indies 

twice a day. 

Bis lu 7 d. 

Bis In scptem dicbus 

twice a week. 

0. 

Cum 

with. 

Cap. 

Capiat 

let blm take. 

C. m. 

eras mane 

to-morrow morning. 

0. m. s. 

Oras mane sumendus 

to be taken to-morrow morning. 

0. n. 

Cras nocto 

to-morrow night. 

Ooohl. 

Ooolileare 

spoonful. 

CooUl. ampl. 

Cochleare amplnm 

a table-spoonful. 

Cootil. Infant. 

Coolilcaro infantis 

a tea-spoonful. 

Ooolil. mag. 

Coobloare magnum 

a table-spoonful. 

Coobl. mod. 

Ooohleare modicum 

a dessert-spoonful. 

Ooobl. parv. 

Cochleare parvum 

a tea-spoonful. 

Ooutin. 

Oontinuctur 

let it bo continued. 

Ouj. 

Gujus 

of which. 

0. V. 

Oras vespore 

to-morrow evening. 

Oyath. 

Oyathus 

a glassful. 

Oyath. vinos. 

Oyathus vinosus 

a wine-glassful. 

D. 

Dosis 

a dose. 

d. 

Da 

give. 

D. d. in d. 

Dc die iu diem 

from day to day. 

Det. 

Detur 

let it be given. 

Bleb. alt. 

Dlebus alternis 

on alternate days. 

Dim, 

Dlmldius 

one half. 

Div. 

Divide 

divide. 

D. In p. m. 

Divide in partes asquales 

divide into equal parts. 

Exhib. 

Exhibeatur 

let it be given. 

F. or ft. 

Fiat 

let it be made. 

F. h. 

Fiat haustus 

make a draught. 

F. m. 

Fiat mistura 

make a mixture. 

F. pil. 

Fiat pilnla 

moke a piU. 

Qutt. 

Gutta or guttm 

drop or drops. 

Habt. 

Habeat 

let him have. 

Hor. intormed. 

Horis intermediis 

at intermediate hours. 

H.s. 

Hora Bomni 

at bedtime. 

Ind. 

Indies 

daily. 

Bat. dol. 

Bateri dolenti 

to the painful side. 
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Mlt. 

Mittc 

rend. 

Jftxl. pra'soript. 

Mode prtcscripto 

in the manner directed. 

Oct. purs 

Ootnvn pars 

an eighth part. 

0. m. 

Omni mane 

every moniing. 

Omn. bih. 

Omni blhord 

every two hours. 

Omn. lior. 

Omni lioir& 

creiy hoar. 

O.n. 

Omni noctc 

every night. 

P. or pt. 

Perstntnr 

eontinue. 

Part. a'q. 

Partes tcqnaks 

equal parts. 

P. r. n. 

Pro re nat!\ 

wlien required. 

Q.I. 

Quantum Ubel 

ns much ns is requisite. 

Q. .1. 

Quantum sufReit 

a BUfllcicnt quantity. 

Q. V. 

Qnnntnm voluorls 

at will. 

Quart, pars 

Quartn pars 

n quarter. 

a 

Recipe 

tnhe. 

Rep. 

Repetntur 

let it be repeated. 

Sin?. 

Sinpolomm 

of each. 

Snra. 

Sumat or sumendttm 

let liim take or let it be taken. 

T.<1. 

Ter in die 

three times a day. 

T. e qiint. part. 

Tres c qnftttuor partibus 

tlirco quarters. 
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ALTERNATIVE PREPARATIONS SANCTIONED FOR 

USE IN TROPICAL. SUBTROPICAL, AND OTHER 

PARTS OF THE BRITISH EMPIRE. 

Aqucc Anctlii, Aitisi, Carni, Ciimamonif, 
Fcciiiculi, Mcnlliaj Piperita;, Mcntliic Viritlis. 

— Each of these \\-afers may be prepared by triturating the 
corresponding oil with twice its weight of calcium phosphate 
and 500 times its volume of distilled water and filtering. 

Emplastra. — More or less hard soap, resin, or yellow 
beeswax, may be employed in the preparation of these in the 
text of the Pharmacopoeia when prevailing high temperatures 
render the basis too soft for convenient use ; but the official 
proportion of the active ingredient must be maintained. 

Extracta Ei<luida.~Any Pharmacopceial liquid 
extract containing less than i its weight of alcohol (90 per 
cent.) may have the proportion increased to an amount not 
exceeding J when otherwise the preparation would be liable to 
ferment. 

Eimoiiis Cortex Siccatws.— If fresh lemon peel 
cannot be obtained, dried lemon peel may be used in preparing 
compound infusion of orange peel, compound infusion of 
gentian, syrup of lemon and tincture of lemon. 

Oleum Oliva;. — In India, and in the Eastern, African, 
Australasian, and North American Divisions of the Empire, 
arachis oil or sesame oil may be employed in making the 
official liniments, plasters, ointments, and soaps, for which 
olive oil is directed to be used. 

Suppositoria.— More or less white beeswax, accord- 
ing to prevailing temperatures, may be used in place of an 
equivalent amount of oil of theobroma where otherwise the 
Pharmacopceial suppositories would be too soft. 
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Syrupus Kluraclos.— It prevailing high tempera- 
tures render this liable to ferment, the proportion of alcohol 
(flO per cent.) may be increased, but not to more than double 
the proportion stated in the Pharmacopoeia, an equivalent 
quantity of distilled water being omitted. 

CJn;n>ciita. — More or less benzoated lard, prepared 
lard, benzoated suet, yellow beeswax or white beeswax, may 
be employed in the preparation of the Pharmacopceial oint- 
ments when prevailing high temperatures render the basis too 
soft for convenient use; but the official proportion of the 
active ingredient must be maintained. 
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— citricum, 269 
-- lormlcum, 270 

— hydriodicura, 252 

— bydrobromicum, 260 

— hydroohlorieum, 207 

— liydroeyanicum, 361 

— lacticum, 209 

— nitrloum, 207 

— oleicum, 007 

— pho3phorioum,208 

— picrioam, 341 

— pyrogallioum, 692 

— salicylioum, 486 

— Bulphuricnm, 260 

— sulpburosum, 277 

— tannionm, 588 

— tartaricum, 209 
Aconite, 457 
Aconitlna, 458 
Aoriflavine, 40 
Action, 42 
Adaiin, 328 
Adeps, 005 

— benzoatixa, 666 

— lanse, 661 

hydrosus, 661 

Adjuvans, 35 
Administration of 

drugs, 81 
Adrenalin, 673 


^^cnlap. 148 
jetber, 305 
^tber acctlcus, 309 
Agaric acid, 430 
Aparicin, 439 
AptnpjTum, 020 
Air, affected by drugs, 
70 

Ats, 205 
Ajowan oil, 644 
Alcohol, 283 
Alkalies, 130 
Alkaline earths, 169 
Alkaloids, 3 
Allvl Isotblocyanatc, 
633 

— pcrsnlpbide, 603 
Almonds, 008 
Aloes, 507 

Aloln, 508 
Alstonia, 494 
Alterative, 122 
Alum, 188 
Alumlninm,188 
Alnmnasol, 190 
Alumnol, 190 
Amidopyrin, 334 
Ammonlacnro, 604 
Ammonii benzoas, 048 

— bromidum, 260 

— iobthosnlphonas, 

081 

Ammonium, 161 
Amygdala, 608 
Amygdalin, 609 
Amyl nitrite, 313 
Amylene chloral, 322 
Amylocainc, 434 
Amylum, 658 
Anmsthetics, general, 
112 

— local, 106 
Analgesics, 329 
Anaphrodisiacs, 120 
Anaphylaxis, 690 
Anarootine, 379 
Anestile, 309 
Anethi fructus, 667 
Anhidrotics, 65 
Anise, 653 
Anodynes, local, 105 
Anthelmintics, 48, OK 
Anthemidis flores, 667 
Anthracene purgatives, 

96 

Antioholago^es, 102 
Antidysenterio serum, 
692 

Antiemetica, 92 
Antifebrin, 329 


I Antlgnlactogogucs, 121 
1 Antihidrotics, 05 
1 Antikamnia, 333 
Antimony, 236 
, Antinervin, 333 
Antiparnsitics, 49 
Antipcrlodics, 49 
AntiphlogiStinc,491 
Antiplague scrum, 693 
Antipncumocoooio 
serum, 092 
Antipyretics, 71, 307 
Antipyrin, 329 
Antincin, 600 
Antiseptics, 45, 335 
Antisialogogncs, 83 
Antlspasmodlcs, 79 
Antistreptococcic 
serum, 093 

Antitbjroid scrum, 
092 

Antitoxin, diphtheria, 
067 

— tetanus, 091 
Antivene, 092 
Antivenomons scrum, 
092 

Antizymotics, 48 
Apaiaohe tea, 403 
Apenta, 148 
Aphrodisiacs, 119 
Apooymim, 467 
Apomorphinro hydro- 
ohloridnm, 379 
Aqua destiliata, 123 
Aquro, 14 
Arabin, 0 
Arachis oil, 602 
Araroba, 662 
Argentum, 176 
Aristol, 340 
ArmoraciiB radix, 647 
Arnica flowers, 639 
Aromatic syrup, 686 
Arsaoetin, 231 
Arsamin, 231 
Arsenic, 225 
Arsenobenzol, 232 
Arsenobillon, 232 
Asafetida, 662 
Aspirin, 487 
Astringents, 63 
— intestinal, 99 
Atophan, 348 
Atoxy], 231 
Atropa belladonna, 3B2 
Atropina, 384 
Atroplnm sulphas, 384 
Atroscine, 397 
Aurantii cortex, 685 

23 
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AurnntU cortcs in- 
dlons, 687 
— floris, nqufi, 687 
Anrinnria, SB 
Ayn, 435 


Bael rntjiT, bbb 
B alsam of Pcni, 667 
— of Tolu, 668 
Balsams, G 
Bnrbltonnm, 328 
Barium, 166 
Basis, 36 
Bnssorin, 6 
Bntlis, 123 

Battley’a solution, 362 
Bay mm, 2D2 
Boors, 285 
Beeswax, 682 
Bolin fruotus, 699 
Bellntlonnn, 382 
BenBal kino, 896 
Bonznmine lactate, 432 
Benzene, 357 
Benzoin, 647 
Benzol, 367 
Benzyl Benzoato, 349 
Berberis, 495 
Betel, 669 
Bhang, 401 
BUc, 664 

— action on, 101 
Biological Assay, 9 
Bismuth, 185 
Blsmuthi salieylas, 185 
Bitters, 678 

Black cateobu, 693 

— draught, 604 

— drop, 363 

— haw, 635 

— pepper, 643 

— wash, 212 
Bladder, notion of drugs 

on, 71 

Bland’s pill, 193 
Bleaching powder, 245 
Bliss’s cure, 390 
Blood, notion on, 49 
Blue ointment, 210 

— pill, 210 
Boluses, 16 
Borax, 279 
Boro-glyceride, 281 
Bougies, 29 
Brain, action on, 108 
Brandy, 286 
Brazil nuts, 609 
Brilliant green, 46, 349 
Bromides, 256 
Bromldln, 260 


I Bromine, 255 
Bromipin, 261 
Bromism, 268 
! Bromoform, 304 
Bromnral, 328 
i Bronchial secretion, 78 
1 — spasm, 79 
{ Broom, 626 
’ Bnicine, 408 
Buehu. 672 
Bnginarin, 29 
Burnett’s fluid, 178 
Butom gummf, 696 
— Semina, 623 
Butyl-chloral hydras, 

04)7 

Byne, 616 
Bynol, 617 


OACAO BUTTEll, 666 
Oaoliets, 29 
Cacodylati^ 231 
OaCfeiniB citms, 403 

efTervcsccns, 404 

Caffeine, 403 
Cajuput oil, 535 
Calabar bean, 416 
Calamine, 181 
Calcium. 169 

— hypophosphlte, 244 

— lactate. 164 

— lactophosphntc, 163 
Oalofneiens, Bmplns- 

trum, 683 
Calomel, 212 
Calumba, 578 
Calx, 161 

— oldorinnta, 246 

— sulphuratn, 264 
Camphor, 639 
Campbora monobro- 

mata, 260 

Canada balsam, 632 
Cannabis indicn, 401 
Cantbaridin, 683 
Capsicum, 648 
Capsules, 29 
Caraway fruit, 656 

— oil, 666 
Carbolic acid, 335 
Carbon, 282 
Carbon dioxide, 368 

— disulphide, 367 
Carbonic snow, 368 

' Cardamoms, 550 
I Oardiao mechanism, 

I notion on, 63 
Carlsbad waters, 148 
1 Cntmlnatlvo tincture, 

I 661 


Carminatives, 89 
! Carron oil, 162 
Cami fructns, 656 
Caryophyllum, 641 
' Casoara sagrnda, 606 
Casearilla bark, 682 
I Cassia pods, 497 

— pulp, 497 
Castor oil, 497 
Oatnphorcsis, 32 
Cataplasmata, 29 
Catarrhalls vaccine, 700 
Catechu, 592 

— black, 693 
Cathartic acid, 603 
Cathartics, 96 
Caustics, 60 

Cera alba, 682 

— flava, 882 
Cernsin, 6 
Cerata, 29 

Cerebral depressants, 
110 

— stimulants, 110 
Cetneeum, 678 
Cevadilla, 463 
Chalk, 169 
Chamomile, 667 
•— oil, 657 
Oharas, 401 
Charcoal, 282 
Olmnlmoogra oil, 653 
Chebnlio myrohalans, 

GOO 

Obcmical constitution, 
43 

Cherry laurel, 661 
Oheyne-Stokes breath- 
ing, 81 

OhUlie paste, 649 
Ohinosol, 348 
Ohiretta, 683 
Chloral formamide, 323 
Chloral hydras, 319 
Ohlorolamide, 323 
Chloralose, 325 
Chloramine-T, 247 
Chlorbutol, 326 
Ohloretone, 325 
Otilorio ether, 296 
Chlorinated lime, 246 
— soda, 246 
Chlorine, 245 
Ohlorobrom, 325 
Ohlorodyne, 206 
Chloroform, 296 
Oholagogues, 101, 519 
Cholera serum, 698 
Cholera vaccine, 693 
Chromium, 240 
Ohrysarobin, 662 
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rinstcrf,!® _ _ 

Plumbum. 1-0 Rc 

Plummer p pill. r. 
Pneumococcal perum, 

Podopbyl'u™; 619 

— Indian, 5.1 r, 

Poipon nut, 408 
Pollantin, G92 

Posology, 93 R 

PotUPb, 130 . opi B 

Pota'pa Eulplmrata, .04 
Potaspii bromidum, .60 
_ iodidum, 251 ^ 

— pcrmangnnas, .07 
Potassium, 130 ^ 

permanganate, .0/ ^ 

Poultices, 29 j 

Powders, 24 . 

Preparations, standard- ^ 

ized, 8 ] 

Prescribing, 36 
Prescription, 38 
Primary action, 4. , 

Protargol,n7 

Prussio acid, 36i 
Pterocarpi lignum, 064 
Ptyohotis oil, 044 
Pullna, 148 
Pulvcres, 24 
Pupil, action on, 110 
Purgatin, 603 
Purgatives, 95, 490 
Purgen, 340 
Postulants, 00 
Pyramidon, 334 
Pyretbrum, 640 
Pvrogallic acid, 692 
Pyrogallol, 692 
Pyroxylin, 665 

QUASSIA, 681 
Quillaia bark, 067 
Quinino! hydroohlori- 

dnm, 477 

aoldum, 478 

— sulphas, 476 
Quinine and urea, 486 
Quinophan, 348 

BASH, drugs producing 
66 . . 
Bational therapeutics, 
Beotal feeding, 816 
Beotlfied spirit, 284 
Bed corpuscles, action 
on, 61 
— gum, 696 
—lotion, 181 


Bed poppy petals, 382 

sanders-wood, 6o4 

Befrigcrants, 84 
Bemote action, 4 - 
Bopcrcolntion, 7 
Besin, 632 
Besins, 6 
Bcsorcin, 341 
Bespiration, action on, 

Bespiratory centre, 77 ! 
Bhamni purshiani 
cortex, 606 

Bliubarb, 500 
Bicln, 600 
Bodngen, 692 
Bose petals, 668 
Rosin, 833 
Rubefacients, 69 
Rubidium ammonium 
bromide, 260 
— iodide, 265 
Bubinat, 148 
Bubini’s solution, 640 


Saccharin, 366 

Saoohamm,616 
Saoeharum laotis, CM 
St. Ignatius’ bean, 409 
Sal alembroth, 221 
ammoniac, 166 

— volatile, 164 
Salioin, 486 

Saline purgatives, 97 

— solution, 149 
Salipyrin, 334 
Salivary glands, action 

on, 82 
Salol, 493 
Salt, 148 

— action, 44 

Salvarsan, 232 
Sanatogen, 246 I 

Sanders-wood, 864 
Sanitas, 128, 528 
Santoninum, 621 

Sapo auimalis, 661 
duruB, 003 

— mollis, 604 
Saponin, 667 
Sappan,655 
Sassy bark, 456 

' Scaling, 8 

Soammony, 610 
1 Scarlet red, 347 
SoUla, 453 

Soopani caoumina, 626 
Scott’s ointment, 211 


Secondary action, 42 
Sedobrol, 260 
Seidlitz powder, 146 
Senega, 466 
Seuna, 603 
— pods, 604 

Scrpcntary,683 

Sesame oil, 603 
Sevum prmparatum, 

660 

benzoatnm, 660 

Sherry, 284 
Sialogognes, 83 
I Silver, 176 
1 Skin, action on, 64 
i — rash on, 66 
Soamin, 231 
Soap, curd, 661 
I — bard, 603 
— soft, 604 

Sodm cblorinotre liquor, 

246 

Soda water, 144 
Sodii benzoas, 649 

1 bromidum, 26G 

1 — citras, 151 

hypophosphis, 244 

— iodidum, 261 

— nitris, 318 

— salicylas, 487 
Sodium, 142 

— acid phosphate, 160 

morrhuate, 681 

Soft soap, 604 
Solurol, 673 
Somnoforme, 309 
Soporifics, 111 

Soya beans, 617 
n Sozionio acid, 346 
Sozoiodol, 346 
Sparteine, 626 
Spermaceti, 678 
Spinal cord, action on, 
106 

Spirit lotion, 292 

of nitrons ether, 

312 

— rectified, 284 
Spirits, 24, 285 
Spiritus, 24 
Spogel seeds, 614 
Sponging, cold, 126 

— hot, 126 
Squill, 463 

— Indian, 455 
Standardized, prepara- 
tions, 8 

Standardizing, 8 _ 

326 Standardizing, physio- 

L 1 logical, 9 
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Staphiangrirt, 623 
BtapUylococcal vaccine, 
693 

Btarob, 668 
Stavcsnorc, 623 
Steel ■wine, 191 
Stomach, notion on, 84 
Stomachics, 85 
Stornx, 669 
Stovaine, 434 
Stramonium, 396 
Streptococcic vaccine, 
693 

Strontium bromifle, 250 
Strophanthus, 461 
Strychninaj hydroohlo- 
ridum, 410 
Strychnine, 409 
Styptioin, 382 
Styptics, 63 
Stymool, 844 
Styrax, 669 

Snbeataneoua feeding, 
601 

Sued, 25 

Suooua limonis, 047 
Sndorlflos, 66 
Suet, 660 
Sugar, 616 

— of milk, 663 
Sulphonai, 320 
Sulphur, 261 
Sulphuric ether, 305 
Suppositoria, 26 
Suprarenal extract, 673 
Suspensions, 6 

Sweet spirit of nitre, 31 2 
Sydenham's laudanum, 
863 

Symbols, 10 
Sympathetic system, 
119 

Syrupi, 28 

Syrupus forri phos- 
phatis compositus,207 

— trium phosphatum, 
193 

TABAOI POLIA, 424 
Tabellffi, 26 
Tablets, 31 
Tamar indien, 606 
Tamarinds, 496 
Tannlbln, 691 
Tannigen, 691 
Tannin, 688 
Tannofonn, 591 
Tar, 629 
Tarasp, 148 
Taraxaol radix, 686 


Tar camphor, 347 
Tord;nr emetic, 236 
Tea, 403 

Teeth, action on, 81 
Temperature, action on, 
71 

— drugs causing rise 
of, 76 

Tension, intra-ocular, 
118 

Tcrebenum, 666 
Terebinthina canaden- 
sis, 632 
Terpenes, 625 
Terpine, 667 
Tetanus antitoxin, 691 
Thebaine, 379 
Thoine, 403 
Theobromine, 407, 666 
Therapeuties, 31 

— definition, 1 
Thiosinamin, 635 
Thompson’s fluid, 280 
Thymlnio acid, 673 
Thymol, 643 

— iodide, 346 
Thyroid gland, 670 
Tinotura carminativa, 1 

661 

Tinoturm, 26 
Tobacco, 424 
Tolu, balsam of, 668 
Tonic, 122 

Toxicology .definition,! 
Tragacnuth, 610 
Transfusion, saline, 149 
Triuitrin,317 
Trionnl,327 
Tritioum, 626 
Triturationcs, 31 
Troohisci, 27 
Tropical countries, pre- 
parations, 703 
Trypsin, 670 
Tubercular serum, 695 

— vaccine, 695 
Tnbercnlin, 695 
Turpentine, 826 
Turpeth,614 
Typhoid scrum, 698 

— vaccine, 698 

Unquesta, 28 
Rngnentum motal- 
lomm, 181 
TTradnl, 328 
TJrari, 439 
Urea, notion on, 103 
XFrothra, action on, 71 
, TJrginen, 466 


Urine, composition 
altered, 69 

— quantity altered, 66 

— rendered acid, 68 

alkaline, 68 

aseptic, 69 

Urotropine, 360 
Uterus, notion on, 120 
Uvaleral, 328 

Uva nrsl, 624 

Vaqus oextbe, action 
on, 66 

I Valerian, 660 
— Indian, 662 
Vnpores, 31, 76 
Vaseline, 356 
Vnselinum, 31 
Vaso-motor centre and 
ganglia, action on, 62 
Vegetable drags, 359 
Veratrine, 463 
Vermicides, 49 
Vermifuges, 49 
Veronal, 328 
Vesicants, 60 
Vessels, action on, 68 
Viburnum, 635 
Vienna paste, 162 
Vina, 28 
Vinum, 284 
Virginian prune, 473 
Vitafer, 246 
Vittel, 160 
Volatile oils, 6, 623 

■Warburg’s TixcTnBE, 
486 

"Water, 123 
■Wax, 682 
■Waxes, 6 
Weights, 10 
White oorpasolcs, ac- 
tion on, 62 
— precipitate, 214 
Wines, 28, 284 
Wintergreen oil, 486 
Wonrali, 439 

Xaxa, 487 

Tadil, 671 
Yeast, 700 
Yellow wash, 212 
Youpon, 403 

ZtSCI VAURnlANAS, 660 
Zinoum, 177 
Zingiber, 649 
Zittman’s decoction, 22i> 




